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INTRODUCTORY.

WASHINGTON, February 8, 1873.
SIR: I ha-ve the honor to transmit herewith my report on mines and

mining in the States and Territories of California, Nevada, Idaho, Oregon, Montana, Utah, Colorado, Wyoming, New Mexico and Arizona,
together with such discussions and suggestions relative to the condition
of this industry as are deemed important to the Government and the
mining community.
The number. of professional men and citizens who have co-operated
in the preparation of this report is very large-larger, probably, than
in any previous year-a circumstance which constitutes in itself a
cheering evidence of the esteem which the intelligent population of the
country has come to entertain for the endeavors of the Government to
assist at once the general welfare and the special prosperity of mining
and metallurgical arts by the diffusion of correct information. Due
credit is given, throughout the following pages, for the contributions of
these gentlemen. In this place particular mention will be made of a
few only (without disparagement of others) who have furnished material of unusual value and amount, and thus rendered the present report
in many respects the most practically important of the whole series to
which it belongs.
Attention is called to the paper of Mr. Dutken, of Grass Valley, California, (constituting the greater part of Chapter XI,) on the treatment
of gold-bearing ores in California. The thorough and trustworthy nature of this treatise is guaranteed by the character and ability of its
author, and will be self-evident to the careful student of the text itself.
Representing, as it does, the best American practice, it may be accepted
as a true picture of the metallurgical and economical results of the
stamp-mill process, in: its present stage of perfection ; and it must be
confessed that there is shown to be greater loss in the best mills than
has heretofore been supposed by cautious and close observers. The
vague assertions of great waste of gold in stamp-mills, which have proceeded from the inventors of new and rival apparatus, or from unsuccessful managers, desirous to shift upon the deficiencies of '' the process "
the blame of their own failures, have naturally found little credence
among practical operators; and experimental tests, as they are usually
conducted, involve the serious error of reasoning from reactions and
measurements on a small scale to alleged results upon the large scale.
But Mr. Dutken's impartial demonstration possesses the required element of metbod in metaJ.lurgical discussions-it is based on working·
1 1\1
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operations extending over large quantities and long periods. In every
respect this chapter is recommended to the earnest attention of Amcri·
can mill-men.
The contribution of Mr. Ellsworth Daggett, of Bingham Calion, Utal1
(Chapter XIII,) is characterized by the same peculiarity. It is a record
of actual practice in smelting the lead and silver ores of Utah; and it.
is upon such records only that the comparisons may be based, out of
which .a complete art of American metallurgy can be built up. An example of the immediate practical use to which material of this kind
may be put is found in the summary of Mr. Eilers, contained in
Chapter XII, which, although based upon data in many respects incomplete, is nevertheless calculated to be fruitful in suggestions of value
to metallurgists.
In Part III will be found a full discussion of the dynamics of water
in geology and in mining. The natural processes by which gold has
been accumulated in our pla~er. and gravel deposits, and the imitation
of natural processes by which, in hydraulic mining and in ore-dressing,
'the valuable material is separated by man from its earthy matrix or its
worthless assoeiated minerals, are set forth plainly and comprehensively.
The essay (Chapter XVI,) by .Mr. Bowman, on the Pliocene ruins of California, conveys the latest knowledge of the origin of the ancient auriferous gravels of the western flank of the Sierra, as obtained by
the assiduous and acute investigations ·of the California geological
survey, under Professor Whitney.....:._labors in which Mr. Bowman bore
no inconsiderable part, particularly as regards the subject here referred to.
Mr. Waldeyer's account of hydraulic mining (Chapter XVII,) will be
universally recognized as the most complete description of this characteristic American industry that has ever been pnblished. .As a manual
of practice it leaves little to be desired. The wide experience and the
sagacity of the author entitle his views and recommendations on various
points to the highest respect.
The brief but perspicuous explanation of the principles of ore-dressing (Chaptei· XVIII,) from the pen of Mr. Ward, is a timely contribution to the very incomplete knowledge of this subject now current in
the United States. In view of the growing importance of separation
and concentration, as a necessary element in the economy of mining
operations, I can only regret that this chapter is so brief. A volume
might well be filled with the detaHs of an art so interesting at the present
time to the mine-owners and smelters of America.
The subject of the mechanical appliances of mining was ably treated
by Professor Blake, in my report reJ.:ldered ~larch, 1870. In the present
volume (Chapter X£X,) I present, with necessarily brief explanations,
and without any attempt at critical discussion, a series of engravings,
courteously furnished me by4;.H .•T. Booth & Co., of' San Francisco, which
represent the leading patterns, in several important departments, as
now in use on the Pacific slope.
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Thanks are especially due to several gentlemen who have taken much
pains to collect and arrange the statistics of large districts, or whole
Territories or States. It is believed that, in all these cases, complete
acknowledgment has been made at the appropriate places in the report. If any omission has occnrred, it has been unintentional, and
will be sincerely regretted.
The intelligent and uninterrupted activity of my deputy, Mr. A. Eilers, has borne visible fruit in the portions of this .volume specially credited to him; but its yet greater rest;tlts, in the form of steady and trustworthy assistance, in all the departments of the work, I can only gratefully acknowledge, without attempting to define.
It is proper to mention also in this place the courtesy of the Union
Pacific, the Oentl'al Pacific, and the Denver and Rio Grande Railway
, Companies, and of the stage-proprietors of Colorado, Utah, Nevada,
and Idaho, who placed at my disposal the facilities of extensive travel.
Wells, Fargo & Co., as in all former years, have shown, through their officers and all their agents, a ready and most sympathetic interest in my
work, and have never failed to render efficient help. It will be seen, in
several of the chapters of this report, that I have not been able to agree in
all cases with the estimates of bullion-product, prepared in January by
~Ir. Valentine, the accomplished superintendent of Lbe vast expressbusiness of this company on the Pacific slope. But the difference is
one of opinion merely, relating to those matters only which do not
come within the precise accounts of the express-agencies. So far as
the latter are ~oncerned, I believe it is generally admitted that they
have never been more accurately systematized than under Mr. Valentine's management.
According to the most careful determinations I have been able to
make, the bullion-product of 1872, compared with that of previous
years, was as follows :
1869.
Arizona. ••••••••••••••••••..•••••
California •••••••••••••••..•.•••.
Colorado .••••••••••••.••..••.•..
Idaho .•••••.••••••••••••...•••..
Montana ..••.••••••••••••••••...
Nevada .•..•••••••••.••••..••••.
New Mexico ..•.••........••.•••.
Oregon and Washington ..•.•••••
\Vyomiug .......................
Utah •..•.••••.•.•..••••.••......
Other sources ...•.•.•••••••.••••.

$800,000
$1, 000, 000 '
22,500,000 25,000,000
3,6'Y5,000
""4,000,000
7,000,000
6,000,000
9,100,000
9,000,000
14,000,000 16,000,000
500,000
500,000
3,000,000
3,000,000
100,000
..............
1,300,000
- .. - .. -.. 525,000
t500,000

1871.

1872.

$800,000
20,000,000
4,663,000
5,000,000
8,050,000
22,500,000
500,000
2,500,000
100,000
2,300,000
250,000

$625,000
19,049,098
4,uo1,465
2,695,870
6,068,339
25,548,801
500,000
2,000,000
100,000
2,445,284
250,000

66,G63,000

63,943,857

- - - - - - - ------ - - - -

TotaL .••••••••••.•..•...•••. 61,500,000
*Including Wyoming.

1870.

66,000,000

t Including Utah. ·
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The items in this estimate for 1872 are discussed in the different chapters of the following report. The decline of more than $2,000,000 in production will not surprise those who are aware how disastrous has been
the indirect effect of the prosperity of the more accessible districts upon
the mining industry of Idaho, Montana, and Oregon. The placer-miners
of these regions have emigrated in large numbers, attracted by the prospect of steady work in the quartz-mines of Nevada and Utah, or have
turned their attention to stock-raising, a business which the completion
of the Pacific railroads, and the rapid increase of the settlements along
the railroad-belt, have rendered exceptionally profitable. The desultory
industry which, during a few months of each year, produced from thousands of gulches and bars a large aggregate of gold, has been suspended,
partly by the eauses just named, and partly, no doubt, on account of
the exhaustion of much of the ground formerly profitably worked wfth- .
out capital or machinery. But the treasures of these Territories are
not exhausted. On the contrary, they have hardly been discovered.
When the completion of the Northern Pacific and of various projected
branches shall have made Eastern Oregon, Idaho, and Montana as
accessible to trade and 'travel as are Colorado, Utah, and Nevada, it
will be quickly made to appear that the mineral resources of our northern belt. are as vast and as varied as those of any other part of the
country.
The product of 1872 was about equally divided between gold and
silver mines, if the bullion of the Comstock is reckoned in the latter
class. . The amount derived from systematic and permanent operations
(quartz and hydraulic mines) is larger than ever; and this circumstance,
so encouraging in itself, explains the impression entertained by many
who ignore the former extent and present decay of small placer-mining
operations, that the total yield of the country was greater. The transition from precarious surface-mining to organized, permanent, and extensive work is going steadily forward. Every year witnesses a substantial gain ; and, though the aggregate production may fluctuate,
there is no real retrogression, but a constant advance, in this most
important industry.
I have the honor to be, yours respectfuJly,
ROSSITER W. RAYMOND,
United States Commissioner of Mining Statistics.
Bon. GEORGE S. BOUTWELL,
Secretary of the Treasu~y.
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I.

CONDITION OF THE MINING INDUSTRY.

•

-

CfiAPTER I.

CALIFORNIA.

1\fining tor the precious metals has prospered in California during the
year 1872. In both vein and placer mines the general record has
been a good one. Mr. Valentine, superintendent of V\'ells Fargo's Express. estimates the yield of the State, for 1872, as follow's :
Gold by express . ................. .. ............• _. . . . . $16, 493, 922
By other conveyance . ~ .................. ~ .. ____ . ______ 1, G49, 392
Silver by express ... __ .... ~............... . . . . . . . . . . . .
232, G68
Ores and base bullion ............... ~ . . . . . . . . . . . . . . . . .
G73, 116
Total . - ..... _...................... _....... _. . .

19, 049, 098

Other authorities put the figure several millions higher, but I follow
Mr. Valentine in his estimates for California and Nevada, though I have
not hesitated to dissent from his figures for other regions. Mr. Valentine allows only 10 per cent., this year, for undervaluation of gold and
shipments through private hands. The year before he nllowed 20 per
cent. for this item, but nothing for base bullion (from Cerro Gordo.) I
therefore put the total for 1871 some $320,00<1 higher than his estimate,
while for 1872 I accept his figures, not fin{iing any omission in them, and
presuming that for the reduction of the percentage of allowance he -has
had good r~ason. For the State of California his authority is conclusive. I need 'hardly say that it is impracticable~ with the means at the
disposal of the commissioner, .to obtain in that State complete detailed
returns from individual mines. In consequence of the abundant rainfall of the preceding winter the ditches and reservoirs were not only replenished but the melting of the heavy body of snow on the mountains
kept up the supply, prolonging the water-season beyond the usual period. With so much water for hydraulic operations the gold-product
has been extremely large from this source.
In the drift-diggings, prosecuted mostly in the beds of the Pliocene
rivers, the general results have been equally satisfactory, the miners
here, after many years of disastrous experiment, having at last been enabled to determine with more precision the proper levels on which to run
their exploratory tunnels. The quantity of gold-dust taken from sou1e of
these drift-claims in the past season has been enormous.
In vein-mining, while there are no signal events to be noted: there has
been a steady and healthful progress, with fewer examples of failure
than were common some years ago, when mills were built and :;;tatted,
only to run for a short time and then shut down, perhaps permanently.
Almost every quartz-mill erected in the State during the past year has
since been kept steadily running; and several mills previously built,
which have been standing idle for years, have again been brought into
service. The number of really good establishments of this kind now
unemployed in the State is comparatively small.
While the annual product of gold in Oalifornia has fallen off ~1early
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60 per cent. from the highest point at any time reached, the population
engaged in miuing has been diminished in a still greater ratio. In addition to manual labor, capital and skill are at present required, and
share the profits that formerly accrued to labor alone. The net gains of
the miner are much less now than when he was able to carry on the
business without these auxiliaries.
In considering the probable future of gold-mining in this State another element, giving assurance of increased and permanent production,
is presented in the great extent of the metalliferous territory, the discovery of additional and sometimes novel forms of deposit, and the manner in which certain of our placers may be said in some sense to renew
themselves.
The California gold-field, which extends almost continuously over
seven degrees of latitude, covering with its longer axis a distance of
five hundred miles, includes an area larger than the State of New York.
In no portion of this territory haYe the mines, other than the shallow
placers, been exhausted or worked to any great extent. Even in the
older an_d more populous districts few of them can be said to have been
much more than thoroughly prospecteu, the majority not having been
opened at all; while in the more remote sections of this gold-field still
less work bas been done, large districts remaining but partially explored.
Not only are the known mineral resources of the State multiplied by
the finding of new localities and peculiar classes of deposits, but many
former discoveries of this kind which, having failed to meet the high
hopes excited at the outset, had been set down as worthless, are beginning to show themselves possessed of more merit than was at first conceded to them.
As already remarked, the year 1872 has been one of much activity
and more than average success in all the more central and populous
mining-districts of California. This is especially true of the placermines, from many of which the returns have been extremely large.
Quart.z -rnining.-The business of quartz-mining has been prosecuted
with great energy and vigor in all portions of the State. Several new
districts have been opened, and will, next year, add their quota to the
gold-product. One of the most promising of these districts is in the
northern portion of the State, near the Oregon line, in the counties of
Klamath and Siskiyou. The development of the Black Bear, Klamath,
and other mines elsewhere described, has attracted much attention
to this section. The quartz-mines of Brown's Valley, Yuba County,
abanuoned' for several years, have been re-opened with improved machinery. In Grass Valley and ~ evada unusual activity prevails, consequent upon the revival of operationR in several mines which have
heretofore been closed or worked at a general loss. In this class we
note the famous Eureka, which is again paying monthly dividends. On
the mother-lode mining has also been prosecuted with success. Many
of the leading mines of Amador County have l>een sold at large figures
to English companies. At Quartz Mountain, Tuolumne County, the App
and Heslep mines have been consolidated, and will be opened to great
depth with new and powerful hoisting-machinery. In ElDorado County,
the remarkable developments of the Saint Lawrence, Sliger, and Cedarberg mines have given a fresh impetus to mining in this, of late, neglected region. Two of the most noted of the Cal~fornia mines have,
duriug the past ;year been worked by English companies, having offices
in Londou-tbe Sierra Buttes, and Plumas Eureka. It has been impossible to obtain any data from these mines, all information being refused;
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but it is believed that the product of each has exceeded $250,000 for the
year.
Situated iu the extreme southwesterly portion of the State is the more
recently discovered, bnt much less extensive, San Diego gold-bearingquartz district. Brought into notice about two years and a half ago,
this section has since made very fair progress, and, with some half dozen
quartz-mills in successful operation, gives promise of continued productiveness. Details of the quartz- mining operations of the State are given
under the heads of respective counties.
Gold on the northen~ coast.-The sands of the sea-beach, for some distance along the upper part of this coast and the coast of Oregon, contain a small proportion uf gold, and have been worked with some profit
for a number of years. This coast, from Coos Bay south for two· hundred
miles or more, may be termed the gold-coast of the United States. It
has been laid off iu districts, and claims located and worked nuder local
mining-regulations. The flood-tides bring up the auriferous black sand,
which, when sufficiently rich, is gathered and removed when the tide is
out, and washed at leisure.
Gold has also recently been found back from the coast, at various distances, and at several localities. From two to twelve miles north of the
Coquille, and from one to two miles from the present beach, and 180
feet by measurement above tide-water, is an auriferous deposit of black
sand extending for several miles in length, which carries from $2.50 to
$40 per ton, the latter figure said to have been attained by experimental
working.
This deposit is said to be from 300 to 500 feet broad and 10 to 12 feet
thick on its western or sea margin. It gathers to an edge on its upper or
northern side, contains logs of lignite and often tasteless gum-resin. It is
covered with from 40 to 60 feet of drift-sand, much of which is like soft
rock) and this, again, is covered wjth a heavy forest, many trees being
from 4 to 6 feet in diameter, and 50 to ~00 feet high. This timber is
heavier further back and lighter toward the sea. Further particulars
of these deposits will be found in the chapter on Oregon.
Quicks-ilver in Oalifornia.-During the past year great attention has
been paid to the prospecting and development of quicksilver-mines, resulting in the discovery of many promising lodes, and warranting the
belief that the future production of this valuable mineral will be greatly
increased. In no other part of tbe world bas cinnabar, the common ore
of quicksilver, been found so widely disseminated as in California. Outside of California, and until the California discoveries, the world had
depended almost wholly upon the old Almaden, of Spain, and the Idria,
of Austria, for this important requisite in the collection of its metallic
wealth. The old Almaden quicksilver-mine of Spain, it is well established, was worked seven hundred years before the Christian era, and
is still producing more than any other.
The Mining and Scientific Press, of San Francisco, thus speaks of the
present condition of quicksilver-mining in the State:
California, among its numerous mineral advantages, possesses the broadest fields of
this necessary article in the world; and by far the most prolific of its mines is the
well-known New Almaden, in Santa Clara County. As it may be interesting to know
the amount produced from this mine yearly, as the representative one of California,
the following figures will show it, in flasks, premising that the flasks contain 76t
pounds of quicksilver.
In 1851, the number of flasks produced was 23,875; in 1852, 19,921; in 1853, 18,035;
in 1854, 26,325; in 1855, :U,860; in 1856, 28,183; in 1857, 26,002; from July, 1857, to
October, 1858, 39,935. From that time to February, 1861, the mine was closed by injunction. Prom February, 1861, to January, 1862, it produced 34,765 flasks; in 1862,
40,391; in 1863, 19,564; in 1864, 46,216; in 1865, 47,194; in 1866, 35,150; in 1867,

I
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24,461 flasks; in 1868, 25,628; in 1869, 16,898; in 1870, 14,000; and in 1871,18,763 flasks.
Total up to January, 1t372, 537,176 flasks, each containing 76t uounds of quicksilver.
The New Idria mine in Fresno County prodnct>d, in 1866, 6,045 flasks; in 1867,
11,500; in 1868, 12,300; in 1869, 10,450; in 1870, 10,000; and in 1871, 9,227 flasks. The
Redington mine, near Knoxville, Lake County, produced, in 1866, 2,980 flasks; in 1867,
7,145; in 1ClG8, 8,700; in 1869, 5,000; in 1870, 4,546; and in 1871, 2,12t:l flasks.
Among tlw other mines whose product goes to ~Swell the gross amount are the Guad. alupe, in Santa Clara County, owned in Baltimore, Maryland; the Joseplline, in San
Luis Obispo County, owned by Barren & Co.; the Enriquita, owned by tile Almaden,
and the Bautista, owned by ihe Almaden, aud now idle, both in Santa Clara County.
'.rhe Pioneer is in Napa County; the Whitton is in Napa County, and there is one at
Oakville; the Vall('jo mine is in Solano County; the Manhattan, or Knox & Osborne
mine, is three miles from Knoxville, in Lake County; the California is in Yolo, and
there are seYeral in Pope Valley near Napa; the Abbot mine is in Lake County; Excelsior in sarue county. There are several in Monterey, one of which is called the Pennsylvania, which producedasmallquantity, and one owned byMcGarraban, not nowbeing
worked. There is <tne at Mount Diablo, Contra Costa County, which produced a small
quantity, but is now in litigation. An occasional flask comes from the San Luis Obispo
mines. The Riotte and Luckhardt mine is at Saint Helena, Napa County. The Phmnix, in Pope Valley, Napa County, produced, in 1<370, from a partial working. only 763
flasks. There iR also a mine in San Bernardino County, and several recent discoveries
in Napa aud Lake Counties, and a number are spoken of, from which we hear little, in
the Coast Range, from up north down to San Bernardino County. The total product
from all the California mines mentioned, for the last three years, bas been estimated
as follows: in 1869, 36,600 flasks; in 1870, 29,546 flasks; and in 1871, 31,8~1 flasks.
Tht3 total monthly product at prcseut is said to be not over 3,100 flasks, of which
the New Almaden furnishes 1,600, the Redington 600, and the New Iuria 600, and all
others 300.

The mines and works of the New Almaden, in Santa Clara Countythe leading quicksilver-mine of California-have been repeatedly described lly travelers, ·as well as in former reports of the Miuiug-Oommissioners. The New Idria, in Fresno County, though but slightly inferior in production at the present time, is not so well known. The fol1owing description pf this valuallle property is from a recent number of
the Fresno Expositor:

•

In 1856 a party prospecting for silver in the southwestern part of Fresno Countythe present location of the New Idria works-discovered a d"e posit of chromate of iron,
which they supposed to be a silver-deposit, an<l for some time worked it as such before
finding out tlleir mistake. Here the pa.r ty separated, some going one way and some
another. Some of the party shortly after discovered cinnabar at the San Carlos mine,
and at about the same time ore was found at the Idria mine, proper, • in the company's grounds. Among the company's mines are the Idria, San Carlos, Aurora, Molino,
Washington, Benada, and Victorener. The largest amount of work bas been done in
the Idria mine, proper. San Carlos has produced well and been quite extensively
WOI'ked. The San Carlos mine is several hundred feet higher than Mount Diablo, and
is the highest point in the range except San Benito, (misnamed on the maps of California, being named Panoche Peak,) which is quite near. Sau Carlos is 4,977 feet high,
and Mount Diablo 3,876, and San Benito Peak still higher than San Carlos. The workings consist of tunnels, with communications by shafts from level to level, to a dep.rh
of 600 feet. 'l'he company are now engaged iu erecting machinery, probably the heaviest
of its character in the State, for the purpose of sinking 500 or 600 feet lower. The
new machinery is ·being put up at a point 1,000 feet under ground. In the Idria
(proper) the under-ground work will probably measure four miles. 'l'he mine bas been
producing constantly since 1857. 'l'be process for reducing the ore consists of thoroughly roasting the ore in furnaces holding from 50 to 60 tons, and the vapors (quicksilver at a temperature above 80° of beat passing off in vapor) condwsed in large
brick condensers, where it comes in contact with cold air. These condensers consist of
a series of twelve to sixteen large brick compartments, having a single opening in
each wall through which the smoke of the fuel and the vapors of the ore pass, finding
their way to the chimney, before reaching which the quicksilver is supposed to be precipitated, and the wood-smoke finds its way out. The chimney alone is an institution worthy of note. It is built on the slope of the bill on which it rests, and is large
enough to admit the passage of a man comfortably from top to bottom. The quicksilver rarely if ever reaches the top of the chimney.
.
Cases of salivation are frequent among tbe men engaged about the furnaces, caused
by inhaling the mercurial vapors. These men handle the ore in a heated ~State, and tie
heavy bandages over their mout.hs and noses to prevent the inhalation of mercurial
fumes, and even with th1s precaution they are frequently salivate<l.
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The numerous mines of cinnabar in Napa County are reported to be
in a promising condition. Valley mine bas yielded 13 flasks within. a
month, and the Washington, with a force of five men, bas yielded 28
flasks, and a net profit of $1,000 within the same period. The Phamix
has 4,000 tons of ore on hand, and has just resumed the work of reduction after a stoppage of four weeks for the modification and repair of
its works. It is now prepared to furnish a htrge ·and continuous supply
of quicksilver. The Oakville is also successful in operation. The
Whitton mine, lately sold for $45,000, is awaiting the erection of the
reduction-works. The ·Valley Mining Company have compieted their
reduction-works, which promise · to be very effective in the reduction of quicksilver-ores. The tests recently made or low-grade ores in
their new and superior furnace are most satisfactory. Ores which have
hitherto been considered as worthless have by the effectual process }J.ere
introduced been made to yield satisfactory results. The new furnace
has a capacity of 80 tons, and when thoroughly seasoned will be capable of reducing at the least computation 20 tons per day. The condensing-apparatus, which form so important a feature in the reduction of
quicksilver-ores, are of the most improveu and satisfactory kind, are
kept cool by copious streams of cool water, and the mercurial vapors
efl'ectua,lly condensed. ·T he whole of these works bear the impress of
careful and economical management. The company have about a thousand tons of ore on band, and 'vith the application of new machinery
on their mine, they expect to have a continuous supply of ore for the
furnace.
.
·
1.'he Silver Bow mine is yielding a good supply of metal, and when
consolidated with the Valley mine enterprise will be a very valuable
property.
\

.

.ALPINE COUNTY.

On the eastern slope of the Sierra Nevada, within California geograph
ically, but geologically allied with Nevada, there are several miningdistricts of importance, concerning which, by reason of their remoteness, less i~ said in the public press or heard from travelers than they
deserve. They are comprised in the counties of Alpine, Mono, and
Inyo. I am indebted for valuable notes on Alpine County to Mr. Lew1s
Chalmers, the able and courteous manager of the Exchequer Company
in that county.
Since the spring of 1871, when the same gentleman wrote for my report
of that year a brief notice of the mining-industries of Alpine County,
considerable progress has been made in their development.
Silver Jllo'lmta.i n district contains the county-seat and is topographically
the llighest of the mining-camps, the town of Silver Mountain being ·
7,000 feet above sea-level.
In this district the Exchequer Gold and Silver Mining Company, of
London, limited, is one of the leading enterprises. At the head of
Scandinavian Canon, about two miles north of the town, 1,380 feet
above the level of Main street, this company has been at work since
February, 1870, when it bought tlle then. undeveloped Buckeye No.2,
and Acacia mines. It has driven a main tunnel 900 feet, sunk on the
ledge 140 feet from the tunnel, raised 128 feet of air-shaft, and run 912
feet of drifts in various directions, clliefly on the ledge. From several
stopes some very rich ore bas been taken out and milled at R.eno and
at the company's mill. 'l'he Heno ore gave $140 per ton, in bullion 0.901
fine. For 60~ feet the ledge, which runs N. 170 W., dipped E. 760. At
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that point the dip changed to 530 30', which it maintained for 75 feet,
when it flattened to 64° 45', and continued so to the 140 level. .
The country is an eruptive porphyry, changing in places to clinkstone
or phonolite, bars of which are very bard and make slow sinking. The
works above enumerated have developed a strong lode, beautifully cased
with clay selvages between highly polished walls.
The ore is 3n antimonial, sulphide, (ruby-silver, both light and dark,)
mixed .o ccasionally with silver-glance and the black sulphuret; matrix,
quartz. About 200 feet from the mouth of the main tunnel, in a crosscut to the hanging-wall, and 25 feet from the foot-wall, a vein was struck,
of pure white gold-bParing quartz interlaid with veins of sulphurets, a
piece of wllich yielded, gold, $2,542.41; silver, $5.16; total, $2,547.57 per
ton.
Having thus thoroughly opened the ground to a depth of 240 feet,
the•manager felt justified in recommending hoisting-works and a main
shaft, for proper working. Since his return from London last June,
machinery has been put up, capable of sinking 600 feet, and buildings
to accommo<late any extension which deeper working may in time de·
mand. The main building measures 30 by 50, and 20 feet from :floor to
roof-plates, the roof being on a steep pitch; the carpenter's shop 20 by
22, with blacksmith's shop adjoining. The hoisting-frame is 2·4 feet
high, with double sheaves. The engine is one of Bacon's double-cylinder hoisters, built by the Speedwell Iron- Works, of Morristown, New
Jersey. The hoisting is done smoothly, at the rate Jf 100 feet in 34
seconds. Having no dead-center, the load can be started, stopped, or
reversed at any desired point by simply turning a short lever. Pumping is done by one of Blake's steam-pumps, capaci1if 1,780 gallons per
hour, which gives great satisfaction, and bas the recommendation of
occupying little room in the shaft. The engine-shaft measures 10 by 5
feet in two compartments. Water at present, 8,760 gallons in twentyfour hours, chiefly from thawing snows on the surface. The new shaft
is 350 feet farther down the canon than the main tunnel, and so placed
that the floor of the hoisting-works is almost on a level with the bottom
of the old incline, thus saving 140 feet of sinking and hoisting.
A strong tram-way and chute convey the ore from the upper works
to the ore-<lurnp on the road, 240 feet below the tram-way, whence it is
hauled by teams to the mill on Silver Ureek, about four miles distant.
This is the old Davidson mill, whi<;h was purchased by the company
chiefly on account of its admirable situation, timber, and water-power.
Built on the Preiberg barrel-amalgamation system, crushing dry, and
roasting in the old reverberatories, it proved so expensive (thougll the
process was efficient and the bullion 0.976 fine) that nothing but the
highest grade of ore would pay to work, with labor at $4 per day and
skilled labor $6 to $8. The ore appeared so free 'from base metal that
it occurred to the manager to experiment with wet-crushing and panamalgamation without roasting. Accordingly several tons were worked
at the Tarshish mill, lVIonitor, which returned 68 per cent. of the assay;
and the company's mill is now being converted into a wet-crusher. The
barrels have been taken out and replaced by four Hepburn parns, with
steam bottoms, thp, wooden ·settler by two 8-foot iron settlers, and a
" clean-up'' Knox pan on the same floor; the old frame, wbich was good,
bas been provided with new mortars, new mortar-blocks, new founda··
tions, new cam-shafts, can1s, stems, and tappets. Large additions were
made to the mill to give room for sand-tanks and ore floors. The excellent 40- horse engine of the old works remains. It is believed. that the
cost of milling, including loss of quicksilver, will not exceeu $5.64 per
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ton; extraction will cost $2, and hauling $2; in all $9.64, say $10 per
ton. Uoncentration will be effected by one of Rickard's patent amalgamating concentrators, the inventor. of which claims that it will enrich
$12-ta.ilings to $60. A retort-house, and an excellent assay-office, with
melting-furnaces, are provided. The capacity of the mill is 16 tons in
twenty-four hours.
Close by the mill is a circular-saw mill, with two saws, driven by a
60-horse turbine. Last fall, 370,000 feet of lumber were sawed for minetimber and buildings. The company owns its own teams, which leave
the·mill with lnmber for the mineR, and return from the mines with ore
for the mill. The ore assays all the way from $15 to $200. Specimens
give $2,000 to $3,000. So soon as the engine-shaft is down to the 140
level, the manager expects to be able to furnish the mill with 16 tons a
day.
Another English company, the I XL Gold and Silver Mining Company, limited, having purchased the I X L mine, 1, 700 feet lower
down the canon, (which in 1862-'63 created no small excitement in
mining-circles and gave birth to the town of Silver Mountain,) is busily
at work also sinking an engine-shaft, now 110 feet deep. Hoisting-works
have been erected, duplicates of those at the Exchequer. At the 200
level, stoping will commence, and appearances in the old workings
warrant the expectation of 20 tons a day. Some of the ore is of very
high grade; $50,000 was extracted from a very limited stope in the old
works by former owners. A fine specimen of native silver from the
lower tunnel, and a piece of pure ruby-silver, as large as a pigeon's egg,
were exhibited from this mine in London. An expert cannot distinguish some of this ore from Yellow Jacket ore on the Comstock lode.
.A.n analysis of I X L ore, (mostly native silver,) gave:
Golu . . . . . . . . . . . . . . . . . . • . 0. 004 Alumina .... _.......•..• 2.700
Silver . . . . . . . . . . . . . . . . . . 0. 551 Lime . ..........•........ . 0.700
Copper. . . . . . . . . . . . . . . . . . 0. 080 Water . . . . . . . .......... . 0.720
Lead.. . . . . . . .. . . .. . . .. . . 0. 060 Silica .................. . 91. 762
Antimony . _. . . . . . . . . . . . . 0. 010 Loss .................•.. 0.013
Zinc.... . . . . . .. . . . . .. . . 0. 050
Oxide of iron. . . . . . . . . . . . 2. 600
100.000
Sulphur...... . • . . . . . . .. . 0. 750
Twenty-four pounds of I XL ore gavePure gold. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 720 grains.
Silver , .................. _.... . ... _............... 925. 650 grains.
Equal to '£51, or $250 per ton of 20 cwt.
Nine pounds of Buckeye ore gaveGold...... . . . . . . . . . • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . .
1. 575 grains.
Silver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 233. 887 grains.
Or about £34 = $170 per ton of 20 cwt.
The company bas purchased a convenient site on Silver Creek, with
. ample water-power, and will erect a mill this fall, should the shaft developments justify it. Unlike many American mines placed on the
Loudon market, the two above described have 11ot been burdened with
excessive nominal capital; and it may reasonably be expected that
another year will find both of them on the dividend-paying list.
The only other mine now worked in this district is the George Washington, lately re-organized in Chicago. Two men only -are at work at
present, but it is said that a full force will soon be rmt on.
Monitor and Alpine districts.-Six miles north of Silver Mountain, on
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the toll-road to Carson, is a small mining-town caiJecl Mount Bullion,
through which runs the East Fork of the Uarson River, separating the
Monitor and AI pine districts.
On the Monitor side, the Imperial Company, of London, has driven a
large double-track tunnel1,406 feet through hard porphyry, to cut at right
angles a series of parallel lodes. The work is now within 300 feet of the
second ledge. Indications are reported promising, but the company bas
suspended work until the success of those mentioned above shall give
fresh encouragement. The facilities for cheap mining and milling are
at this point very good. The ledges are ten in number; the tunHellocation extends from the river to the center of the town of Monitor,
6,207 feet.
On the Alpine side of the river, the Mount Bullion Company, of London, has run more than 2,000 feet of tunnel, under the superintendence
of Mr. Coulter, and expects to cut its first ledge in from 200 to 300 feet.
Half a mile clown the river, the Monitor and Northwestern Company
is running a tunnel from the Oarson almost parallel to the Imperial tunnel, with the view of intersecting the same series of ledges, which appears
very distinctly on the northwest side of Monitor Creek, the boundary
between the two companies. This company has built a 10-stamp mill
close to the tunnel-mouth, but has not yet cut its :first ledge.
Returning to Bullion, leaving the main road on the right, and pro.
ceeding up Monitor Creek toward the town of Monitor, (a mining-camp
with a present population of about 200,) we reach the Globe Gold and
Silver Mining Company's mine and mill, on the right or eastern side of
the creek. This company, under the superintendence of General Winchester, has done a considerable amount of work. About 300 feet from
the mouth of its tunnel was struck a bunch or Stockwerk of gray sulphide of copper, some of which assayed as high as 37 per cent. copper,
and $20 in silver, with a trace of gold. On this the company commenced
sinking, but had got down only 30 or 40 feet when the water proved too
much for the machinery. The company is driving the main tnnnel to the
ledge, wllich is on the same belt as the Imperial, and which is expected
to be struck in 60 or 70 feet. The mill has been run only experimentally.
_
On the western side of the creek, and within a few hundred yards of
Monitor, is the Monitor and Northwestern Company's silver-glance
claim. On this the company has run 300 feet of tunnel, drifted west,
and found small pockets of rich ore, chiefly silver-glance and blac.k sulphuret, but not, it appears, in quantity sufficient to run tbeir mill at
Bullion steadily. They are now sinking from this west drift, and find,
occasionally, bunches of high-grade ore. A tram-way from the mine
leads to an excellent ore-house.
We now come to the Tarshisb, the representative mine of Monitor,
situated on the outskirts of the town, and belonging to the Schenectady
Silver 1\fining Company. Considerable work has been done on this mine
since the year 1863. The vein-matter, consisting of a highly-metamorphosed laminated sandstone, lying at an angle of about 80°, has been cut .
by both upper and lower tunnels, at about 450 feet in tte former and
900 in the latter. An incline has been sunk 225 feet, connecting the
upper with the lower works. From this incline drifts have been run
north and south, on the course of the ore-deposit, which can be traced
on the surface for a mile, all of which have yielded more or less ore,
generally in clayey pockets. From one of these pockets $10,000 was
taken in rich black sulphide, which was washed by hand-jiggers, and
sold in San Francisco for $2,000 per ton. From the upper tunnel about
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1,500 tons of ore have been extracted, the greater part of which still
remains on the dumps. It assays about $30, and came principally from
an excavation raised from this tunnel some 80 or 90 feet. The ore is an
argentiferous zincblende, averaging about 7 per cent. of zinc, and carrying about one-third of its value in gold. It also contains a quantity of
iron-pyrites with traces of copper-pyrites. The pink carbonate of manganese is met with in the ba:rd rock in the vicinity of the rich clay pockets.
The country-rock is a soft, greenish-blue porphyry. .
·
A20-stamp mill was erected in 1872, with a White's revolving roastingfurnace. Three hundred tons were worked, when operations were suspended in consequence of the furnace failing to do its work, the chlorination not exceeding 47 per cent. of the assay value. Wet crushing was then
tried, but abandoned, the clayey nature of the ore preventing its settling
in the tanks. The funds of the company being exhausted, the m\ne and
mill are at present idle, with the exception of two miners engaged in
explorations from the lower tunnel. The work of these two men has
shown that the ore is increasing in quantity below the level of the tunnel; and it is the intention of tlle company to erect hoisting-works this
spring, it being the general opinion that this mine will prove a good
fnvestment if properly worked in depth.
~Mogul district.-Of this district, lying north of the Monitor, the
Morning Star used to be the representative mine. It has not been
worked for three or four years. Good cupriferous silver-ore, associated
with a very large amount of iron-pyrites, bas been from time to time
taken out and sold in San Prancisco at from $100 to $150 per ton . A
parcel sent to Swansea sold as high as $300 per ton. There is a very
complete set of steam hoisting-works and pumps, and it is· said work
will soon be resumed.
The leading mine of this district at present is the Leviathan coppermine, for a full description of which I am indebted to Mr. W. T. Hickard, F. C. S., of London. I give his account in full :
The Leviathan mine is situated five miles north of the town of Monitor, in the Great
Mogul mining-district. The property is covered by fine timber, and the Leviathan
Creek running through the claim, and commnnicating with the Carson River, furnishes
anabundant supply of pure water all the year: -round. Pollowing the course of this
creek, a toll-road has been surveyed, which, when completed, will enable the mine to
ship ore at all seasons of the year, at very moderate rates, to the San Francisco market, via the Central Pacific Railroad branch through Carson, an extension of which
is expected to be made shortly to the Aurora and Cerro Gordo districts, which will then
place tqe Leviathan within twelve miles of rail way communication-;:-a most important
feature in copper-mining operations.
The claim consists of 3,800 feet, running north and south, having an average surfacewidth of 1,000 feet; the geological formation being metamorphic sandstone, which can
be traced over two miles in a north and south direction, beside other outbursts in different parts of the locality, all of which are more or less metalliferous. This sandstone reposes on a formation of blue clay, with water-worn bowlders of trachyte, varying in size from a pebble to masses of several tons' weight. The formation dips 30° E.
The west country-rock is trachyte, that on the east gray porphyry.
This mine was opened in 186:~ by some poor workiug miners, who drove in a tunnel
about 400 feet, with an air-shaft some 150 feet beneath the croppings. Pinding neither
gold nor silver, and not considering the copper which had been struck worthy of attention, they auandoned the undertaking, aud it remained in abeyance till 1869, when
operations were resumed by the late Euward Dorsett, of London, under my superintendence, with a view of developing the very promising indications for copper. This
work has opened out an immense deposit of unusually rich ore, two·thirds of which
have proved, from sales of some 500 tons taken out during the exploratory operations,
to carry over 30 per cent. copper. The quantity now in sight has been variou~ly estimated, by some of the best judges in California and Nevada, at from 1,500 to 2,000
tons.
With a view of draining the upper works, and taking out ore to better ad~antage, a
second tunnel bas been run, 176 feet below the upper one. This is now in 928 feet.

/
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An incline also has been started to connect the two tunnels, and is now completed
within 30 feet. When the connection has been effected, perfect drainage and ventil&tion will be secured; and it is estimated that a minimum of 10 tons per day can be
taken out for $2 per ton.
Up to the present time the explorations in the upper tunnel have not reached the
boundaries of the first deposit strupk in 1863, though it has been opened out to a cir·
cumference of 300 feet horizontally on the floor; and for 60 feet down the incline, ore of
55 per cent. copper, connecting with the same deposit, (bunch or Stockwerk,) bas been
gone through, from 3 to 5 feet in thickness. Twenty-five feet below tb is is a stratum of
sandstone, 20 feet thick, impregnated to the extent of 26 per cent. with pure sulphur.
The copper is mineralized in the form of silicate, black and red oxideA, and gray
sulphide, with metallic copper in a finely-divided condition. The sulphide predominates in depth, and the oxidized ores near the surface, while over all is found the customary deposit of red oxide of iron, (the" iron hat" of the Germans.)
In addition to the large deposit discovered in the upper works various other deposita
or bunches have been found in other portions of the sandstone, which appears mineralbearing from the croppings to its lowest part, resting on the clay and bowlder formation, a i!lickness of more than 3QO feet, evincing thus its identity with those practically inexhaustible deposits c! copper found in the celebrated sandstone formations of
Bolivia and the Isle of Anglesea.
In consequence of the death of the late enterprising proprietor, operations are at
present suspended; but it is expected they will soon be resumed by an English com·
pany, with sufficient capital to complete the opening out of the mine, and erect bluestone works for the purpose of utilizing the low-grade ores, which cannot at present be
shipped to ad-vantage.
The existence of an apparently unlimited supply of sulphur for the purpose of manufacturing the sulphuric acid required for producing the blnestone, and the absence of
lime in the matrix, together with the unusually small proportion of iron found in the
ore, offer peculiar advant,ages for the manufacture of sulphate of copper on the spot,
whence it can be delivered to the Washoe market at a cost not exceeding one cent per
pound, and find a ready sale to the extent of from 5 to 7 tons per day.
The Leviathan mine bas been nearly self-sustaining for the last two years; the ore
taken out in merely exploratory operations having realized over $30,000 by sales to the
blaestone manufacturers of Nevada and California. The production of bluestone at a
cheap rate, within fifty miles_ of Virginia City, will doubtless prove a great boon to the
Comstock mines, the economical reduction of these ores being greatly <1ependent on
the liberal use of this indispensable article, particularly in reworking tailings.
It may be mentioned in conclusion that copper has been found in a north and south
direction in the Pine Nut range of mountains and its spurs, forming the eastern boundary of Carson Valley, all the way from near the town of Dayton to the Leviathan
mine.
•

Up to a recent period the mines of Alpine County have been mostly
owned by poor miners and others, who, unable or unwilling to work
themselves, have steadily refused to seU unless at highly exaggerated, in
fact ridiculous prices. Tired of playing this part they at last offered
inducements to Eastern and English capitalists, who found the mines
totally undeveloped. This will aceount for the time which has elapsed
since the discovery of the mines without the achievement of satisfactory
results.
MONO COUNTY.

This county contains the following mills: The Pioneer, at Montgomery; an arrastra, barrel, and lavadero roasting-furnace now being added;
run by water-power; worked last summer 125 tons of ore, assaying from
$100 to $700 per ton; average $24 7 per ton. Extracted about 85 per cent.
of assay, and paid well. Also worked over about 100 tons of tailings.
Riley's mill, also in Montgomery ; small stamps and pans; run by waterpower; formerly profitable, idle and dilapidated now. A small mill at
Hot Springs, owned by J. Partz; four small stamps; barrel and separators; water-power; process same as Pioneer mill, working about a
ton a day, and fairly profitable. W. J. Williams & Co.'s mill was built
in 1871; steam-power, ten stamps, two pans, two separators, and a
White's furnace.
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One of the most important mining enterprises of l\fono County is that
of the Dunderherg l\Iining Company, of San Francisco. The Dunderberg mine is situated at Castle Peak, on the bead-waters of East "\Valker
River, formerly a placer-region of some note. It was discovered and
located. by Charles Snyder & Co. several years ago, a.nu was afterward purchased by Dr. George Munckton and others, of Carson,
'"evada. When they made the purchase a shaft had been sunk on the
ledge to the depth of about 40 feet, from whic were taken about lOu
tons of ore. Three ton~, of an average grade, were hauled to Aurora,
bout thirty miles, which paid by mill-process over $50 to the ton, being
about three-quarters gold and one-quarter silver-the bullion being worth
4: per ounce. )Iunckton & Uo. then started a tunnel, which has been
run a little over 600 feet in length, which taps the ledge about 250 feet
from the surface. They then cut across the ledge 34 feet, but failed to
find the haugiug or west wall, (the ledge running north and SOJ..lth,) but
being in vein-matter the whole distance. On the foot or east wall there
were about 5 feet of solid quartz, the bottom being more or less mixed
with porphyry and slate formation. The company then ran drifts both
north and south along the foot-wall for about 300 feet, which does not
vary afoot from a straight line the whole length. They found continuous
quartz the whole distance, varying in richness. A stope, started up
over a portion of the richest orB, did not hold out as good as it was below, showing that to get out the richest ore in large quantities it requires
greater depth. Se,~eral hundred assays made by the company for their
own private use, to see what to select and what to reject in running
thPr drifts, averaged nearly $100 to the ton. Reduction-works were
rected some time ago, when it was found tbatto work that rich ore closely
he amalgamating part of the works required a change. It is the in tenon of the company to make several cross-cuts across the ledge to the
west or banging wall, and to sink deeper on the ledge, where they are
confident of taking out rich ore. It is estimated that the ore can be
mined and milled for less than $10 per ton.
INYO COUNTY.

The gold-mining industry in this count.y has always been greatly inrior to that which has, within the last few years, sprung up in connection
ith the silver-mines of Cerro Gordo mining-district. Still, the usual
tmited activity bas been displayed by a few :Mexicans, who work, in a
dilatory way, gold-mines situated some fifteen or twenty miles southeast. of
he southern end of Owen's Lake. They work altogether with arrastras, and sell their product, amounting to a few thousand dollars a year,
from time to time at Lone Pine. The mills erected several years ago at
the base of the Sierra Nevada, southwest of Lone Pine, one of them a
large establishment, are idle.
The lead and silver mines have done beth~r than ever before, as will
be een from the production during the ;year given below. Although
of the works, that
the Owen's Lake Silver-.l\Iining Company, was
mpelled to Atop smelting during a great portion of the year, its furaces having been shaken down by the severe earthquake of 1\Iarch 26,
1 72. The shipments of bullion from Cerro Gordo district exceed those
the previous year by over 1,000 tons. These works are located on
east shore of Owen's Lake, in the valley, and stand on ground which
'ded from two to five feet during the disturbance. The works are
time rebuilt and enlarged, there being now three shaft-furnaces
d of the two formerly in existence. But the shaking down of tlw
2M
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furnaces, which were in blast at the time, and therefore came very near
lmrning the . buildings, was not the only damage done here by the earth·
quake. A permanent inconvenience is tbc fact that since the occurrence
of tbe phenomenon, water is encountered in the floor of the building upou
even digging to the slight depth required for lead and slag basins outside of the furnaces. The difficulty was overcome by inserting iron kettles into the excavation necessary for the metal-basin, and by using irou
pots to remove the slag.
The mines which have furnished almost exclusively the ore for the
three smelting-works in the district are the Union, Santa Maria, and
Belmont. The two former have furnished the lead-ores, while the latter, together with half a dozen smaller mines, yielding irregularly a
few tons, has produced the cupriferous silver-ores, added to a greater or
less extent to the charge in all the works. The San Ignacio and San
Lucas, both favorably regarded in previous years on account of rich
and large ore-bodies near the surface, are now idle, the known bodies
being worked out and new ones not having been discovered. It should,
however, be said, in justice to these mines, that the work of exploration
has not been extensive nor carrjed out with much ability.
The Santa Maria and Union are situated on the western slope of
Buena Vista Mountain, directly above the mining-town of Cerro Gordo,
from the streets of which some of phe tunnels, driven into these two deposits, have been started. Both deposits run on top with the strata of
the country-rock, crystalline limestone, and clay-slate, and approximately with the axis of the mountain. They were formerly kno"·n also
as Freiberg Nos.1 and 3, but lately all interests in the two deposits have
been consolidated, so that at present the Union is owned by :Messrs.
Belshaw, Judson, Beaudoy, and others, while the different interests centering around the Santa Maria have all been gathered in the bands of the
Owen's Lake Silver Mining and Smelting Compan-y of New York.
The Union, the highest on the mountain-side, has undergone considerable development during the past year. On the surface the ore
body strikes about S. 30° E., and dips steeply to the southwest. But
at the level of the main working-tunnel, which strikes the Union at a
depth of about 175 feet from the surface, the ore-body begins to stand
nearly perpendicularly, and continues so for a depth, below tllis level, of
165 feet, the lowest point reached in September, 1872. At a depth of
200 feet below the tunnel a branch leaves the main ore-body toward
the west. Its dip is· very flat, and it has been followed over 100 feet,
always in very excellent ore, the greater part of which is galena. This
branch is about 3 feet thick. It is thought and hoped by the owners of
the Union that it will eventually run into the Santa .l \Iaria; and as the
Union has the older title, the independent existence of the Santa Maria
would in that case be endangered. The longest level on the vein in the
whole mine is the one driven at a depth of 200 feet below the tunnel,
and even this one is little over 100 feet long. But tbe ore-deposit, as
developed by this level, and the work done in th G5 feet below, is of extraordinary extent, being in many places 40 fee
ide and nowhere le8s
than 15. At the same time the ore is very solid, being either reddish:yellow carbonate, or pure gray carbonate., lying in great blotlges in tLe
former. The masses of the latter kind have frequently a <liameter of
from 3 to 6 feet, and always show a concentric arrangement; i. c., eYery
mass of this kind, which has been cut through by the excavations,
.shows concentric rings around an interior nucleus, (geuerall.v a smaH
lump of unaltered galena,) the rings being somewhat darker tLau the
main mass. This anangernent preseuts a beautiful aspect, aud though
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common with gray carbonate of lead, when lying in a ferruginous
g·augue, it is not often seen on as large a scale as exposed in the Uuion.
The carbonate-ores of the Uuion, on account of their friability termed
''fuse-ores" by the miners, average, as delivered to the furnace, about
25 ounces of silver per ton, and the galena from 50 to 80 ounces.
The Union is sufficiently opened to show a really very large amount
of ore reauy for stoping and raising, but the facilities for bringiug it to
the ground were, up to the fall of 1872, Yery limited and entirely inadequate to the resources of the mine. The main shaft starts, as mentioned br.fore, from the level of the tunnel, which strikes the orebody 17G feet below the surface. To this poiut the ore is raised in
buckets by horse-power; hm:e it is dumped into cars, and taken through
the tunnel to the surface 1 where the fine ore is separated from the
galena before transportation to the furnaces. During the latter part of
the year, I am informed, the owners erected steam hoisting-works,
"·hich were in successful operation at the end of the year. The furnace
belonging to Belshaw and Judson is not more than 150 yards distant
from the mouth of the main tunnel. It is built on a slightly higher level
than that of the tunnel-mouth, and in a saddle of the main ridge of
Duena Vista Mountain, so that it actually stands on the very water-shed.
The back of the ridge here is not over 150 feet broad, and from the furnace-door one can look into the valleys on both sides of the ridge. If
it was one of the objects of the owners, in locating the furnace here, to
secure sufficient dumping-ground for the slags, they have assuredly most
amply succeeded, for there is probably no smelting-works in the world
which stand so well provided for in this respect, with a slag-dump over
2.000 feet high on two sides. But the main reason for locatiug the
furnace where it now is was probably the convenient and central location in regaru to the mines of the district, the lead-mines being located
on the western slope of Buena Vista :Mountain, while many mines carryiug cnpriferous copper-ores are on the eastern declivity, uoth classes
lying })igh up on the mountain, and the outcrops of most of them being
abore the level of the smelting-works.
Deaudoy's Smelting-\Vorks, lying in a ravine on the western slope of
Buena Vista Mountain, in the town of Cerro Gordo, and a couple of
hundred feet below the level of the working-tunnel of tLe Union, smelt
al::;o mainlv ores from tllis mine. There i~ onl:v one shaft-furnace of
the same size as Belshaw's. Both of these works, and tlleir method of
working, are described in another part of this report.-(See Metallurgy.)
The Santa Maria is located lower down Buena Vista 1\fouutain, and
nearer to tbe town of Cerro Gordo than the Union. It runs geuera1ly
parallel to the latter, and is separated from it hy a stratum of clayslate, which varies in thickness from 30 to 120 feet, and a varying stratum of limestone. The Santa l\faria lies closely to the slate, which
dips on the surface 640 west. The upper works in the ueposit show
that it is completely broken down near the surface, so tllat it is here
much wider than lower down, and apparently tipped over, i. e., it dips
to the east; but at a depth of about GO feet the uip changes to the
west, becoming conformable with tllat of the slate. l\fucll work of an
irregular character, evidently wanting in a uniform plan, bas been
done on this deposit. Sev-eral tunnels and shafts have de,Teloped the
following so-called chambers, some of which are now worked out. In
going along the vein from north to south they are:
1. The Santa l\Iaria chamber, 25 feet wide and 50 feet long.
2. The front chamber, 15 feet wide and 40 feet loug. This ore-mass
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lies, not on the strike of the vein, but west of it, and lower down the
hill. It is in soft, gravell;y ground and broken rock, evidently a part of
the former outcrop, which is tipped over and has been partly covered
up by other detritus.
3. The Schneider pocket, on tbe course of the vein.
4. The Buena Vista pockets, 180 feet long and from 5 to 30 feet wide.
The Omega Tunnel, driven from below Belshaw's Smelting- Works
obliquely toward the Santa Maria, (it has, however, several branches ·
and windings in all directions,) strikes the Santa Maria deposit at a
depth of over 200 feet from the surface. This tunnel has lately also
been acquired by the Owen's Lake Silver Mining and Smelting Company, of New York.
The latest accounts I have from this district are dated December 18,
1872. They were furnished by 1\ir. William H. VanArsdale, E. l\1., the
superintendent of the last-named company, whose valuable assistance
to Mr. Eilers, when visiting Cerro Gordo district in the fall, I take here
occasion to acknowledge. In his late letter he says in regard to the
Santa Maria mine:
I have been engaged in removing ore from the upper part of the Santa Maria mine,
and in exploring the same at and below the level of the Omega Tunnel.
About 100 feet south of the original Santa Maria workings I have found a body of
ore 50 or GO feet from the snrfaee, wllich I llave uncoYered for a considerable extent
on top. It is from 10 to oYer 20 feet wide, 50 or 60 feet long, and, so far as I know, 50
feet deep, a mass of galena and oxidized ores. More or less ore is also found in tile
vicinity of tllis solid mass on either side. I have removed a bout GOO tons from it, a
small part of the whole.
The vein seems to have changed its direction somewhat at the level of the Omega
Tunnel, (over 200 feet from tho surface,) and seems to run in more of a northerly a,ncl
southerly direction than on the surface, where the general course of the deposits is
about S. 30° E. The character of the lode is also different on that level, where, at
tho northern end of the works, galena and soft ores predominate, with some quartz,
while at the southern end there is but a vein of quartz tolerably uniform in size, and,
at the back, where it is being worked, carrying galena and copper ores, much mixed
wit,h quartz, from 3 to 8 feet of the width of the vein. The rock, as taken out without careful sorting, averages from 60 to 90 ounces per ton in silver.
In the northern workings we have gone down lGO feet below the tunnel in galena
and carbonate of lead, apparently increasing in width toward the bottom. \Ve have
also drifted 180 feet on the level of the tunnel, and 100 feet at 110 feet below the tunnel, on more or less ore all the way. This ore is much richer than that near the surface. I have taken possession of the Omega Tunnel, and stopped all work outside of
our own vein. I understand that the Union mine is doing as well as ever.

The smelting- works of the Owen's Lake Silver Mining and Smelting
Company are situated at Swansea, on the eastern shore of Owen's Lake,
ten miles from Cerro Gordo. The difference in the level between the
two places is over 2,000. The working of these furnaces, before their
destruction by the earthquake and their subsequent rebuilding, is described under " 1\Ietallurgy" in another part of this report: An account
of the operations of these works since Mr. Eiler's visit in that region
is contained in 1\ir. Van Arsdale's letter above referred to. He says :
After you left this place I completed my flues and chimneys, and erected another furnace. I blew in one of the furnac0s on October 20, and ran thirty-six days, producing
14·2 tons of lead. Then I stopped that furnace and started the other, and have continued to produce bullion at about the same rate. I used on an average 3i tons of
lead-ore per ton of lead made. I employed very little of the argentiferous copper-ore.
The matte I re-treated in the same furnace. The dust-deposit from the flues I mixed
with the fine oxidized ores in a sluice-box, thus washing out the carbon and clay.
The resulting fine-ore I dried partially and charged it in the furnace-damp. The
result was very satisfactory. I saved nearly all of it. I used about 1 ton of galena
and 2i tons of \':he oxidized ores per ton of lead produced, and about 30 bushels 0f
charcoal per ton of ore.
When formerly the ores were roasted and slagged in the " galenador" there was

21

CONDITION OF MINING INDUSTRY-CALIFORNIA.

mnch less coal employed in the subsequent fusion. The slags produced in this last
mn contained 2 to 5 per cent. of lead, and never over $1 in silver per ton-; generally
very much less.* I have not treated nor found lately nny ores with an appreciable
quantity of gold.

From December 1, 1871, to December 1, 1872, the freight-contractors
for the bullion removed from the Cerro Gordo furnaces (Belshaw's and
Beaudoy's) 2,600 tons of lead, the richness of which is not stated.
From the works at Swansea there were removed 620 tons of lead, carrying from $120 to $340 of silver per ton. A small part of the latter
was even much richer. To judge from former shipments, the bullion '
from Belshaw's and Beaudoy's furnaces has probably averaged about
140 ounces of silver per ton, and that from the Swansea works 150
ounces.
The total shipment of base bullion from Cerro Gordo district during the year from December 1, 1871, to December 1, 1872, and its
approximate value, was therefore :
~
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The question of procuring cheap fuel is, in Cerro Gordo, the same as
in nearly all smelting-districts of the West, one of great importance
and not easily solved. The price paid for charcoal at the furnaceH
in the town of Cerro Gordo (Belshaw's and Beaudoy's) was 32~ cents
per bushel in the latter part of 1872, and the smeltiug-works at Swansea,
even, were obliged to pay 30 cents, though the latter are favorably located. for procuring fuel across the lake from the Sierra Nevada. The
supply of wood on the Inyo Mountain, though of the best quality for
charring purposes, (pinon,) has lately become so precarious and cxpensi\'C that various schemes have been talked of for securing cheap transportation of the abundant stores of wood and timber in the Siena
...~evada. A small steamer was built last year, which commenced ruuning in the early fall, and has since then trausported base bullion
from Swansea to the southeast end of the lake. 011 the back trips it, is
loaded. with merchandise and other necessary supplies for the mining
and smelting establishments. Some forty or fifty miles of an exceedingly bad road around the upper end of the lake are thus avoided, and
the distance to Los Angeles is materially shortened. To that point,
distant not less than two hundred and seventy-fiye miles, all the bullion
bas so far been shipped, the road leading over sandy deserts most of
the way.
It is now proposed by Mr. S. Stevens to build in Cottonwood Calion,
which opens upon the lake about midway of its western shore, a large
flume, with branches in the side cations. At the upper end of this calion,
and at an elevation of about 5,000 feet above the lake, is a series of val*This great improvement in the production of poor slugs is undonutedly dne
to the omission from the charge of the qua,rtzose copper-silver ores, which were fol·ruerly much used, occasioning the formation of silicate of lead, to decompose which
there was not sufficient iron-oxide present.
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leys containing many square miles of forest, which will be rendered
a~ailable for fuel by means of the :flume. The latter is intended to be
'rom six to twelve miles long, and there is an abundance of water for it.
·rhe timber growing along its course will be serviceable for lumber and
mining-tim bArs as well as for charcoal. It is thought that tbe flume can
be finished and ready for use by the end of the summer of 1873, and
that then charcoal can be laid ·down at Swansea for less than 20 cents
per bushel.
THE SOUTHERN COUNTIES.

The mineral-field of Southern California is scattered over a very extensive area comprising the counties of San Bernardino, Fresno, San
Luis Obispo, Kern, Tulare, Los Angeles, and San Diego. Within the
limits of these counties are found gold, in placer and quartz, copper, silver,
cinnabar, and tin, though, with the exception of one or two districts in
San Diego and Kern Counties, t.h ere are no communities in w-hich mining is the predominating interest. In fact, so far as all this part of the
State is concerned, the mineral-resources may be looked upon as unde""Veloped, if not undiscovered. Tin in considerable quantities has heen
discovered in San Bernardino County, but being within the limits of
private land-grants, the de\elopment of the miaes bas not been as
energetically prosecuted as it would have been on the public domain.
The San J·acinto tin-estate is in San Bernardino Com1ty, auout fifty
miles east of Los Angeles, where, it is said, the company have fifty tinhearing ledges, some of them with the unusual breadth of ore of 13 feet.
Kern County, an early placer and a later quartz-mining locality, ancl
one having experienced good and evil fortune, is now recovering from a.
long season of depression, with a most encouraging prospect of becoming a flourishing and progressive mining-county. Old mines, that have
been lying idle for the past six years for the want of proper knowledge
of the manner in which they could be worked profitably, and which
were formerly under the control of superindendents who never saw a
mine before they came here, have been relocated and worked to advantage. We can refer to many instances involving great losses; and again,
to the very same places which, on being worked by competent hands,
have paid handsomely, much to the wonder of their former workers. This
only illustrates the vicissitudes and trials that have marked the general
history of quartz-mining on the Pacific coast. Beginning at a time when
labor and material were enormously high, ignorant of the requirements
of the business, and overlooking many treacherous elements of defeat,
the miner and mill-man were baffled alike, and subject to disappointment and loss in consequence of a lack of knowledge concerning mining.
Seven years of constant working and experiment have overcome all
former impediments, and mining in this county is no longer an experiment. Not only are the mine and management now'here perfect, but the
mill anu plant are first-class, all the late labor-saving appliances and
other advanced improvements having been added, greatly increasing the
efficiency of profitable mining.
The Havilah Courier says of the mining-region of which Havilah is the
center:
The mineral-belt carrying the system of vei.ns here, pursues a northwest and. southdirection. It is about forty miles wide and seventy miles long, the town of HaviJah being located near its center. There are many other mines in the county situatej
in smaller belts which bound it on the east near Sageland, and on the west a.t White
River. Within our area the bulk of the more extensively developed mines are located.
The entiro belt is cut and ribbed with gohl.-l>earing veins wbich cut its comse diagea~:Jt
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onn.lly, running generally in an easterly direction. The vein-matter is prim·ipa11v.
quartz, very little foreign rock being discovered in it. Its \I ails areal ways granite <>r
slate. The ledges, though almost in variably wdl walled, are not massive~ out "in keeping ,.,.-ith the general average .width of all gold-bearing ledges on the c1ast, varying
from 2i to 6 and 10 feet. The Big Blue lode at Kern ville _is between 60 and 70 feet
thick. They pitch at angles of 35 to 85 degrees.
'fhe mineral-belt to the west of Havilah commences at \Vbite H.iver, running from
Tulare into Kern County, ranging from there to Long Tom mining-district, thmwf' e::t<-~t
to Delonega mining-district. Skipping a few miles over au unprospectcd couutr.r
brings us to the once famous KeyseviHe mining-district, which was aband01wd some
years ago in consequence of the old cause-bad management and inexperience. A few
miles to the right of Keyseville is Kernville, which has now all of its stamps in ovcration on rock of a very rich grade. Crossing Kern River to the H:wilah si(l<', the
mines in tllis large belt continue, the first ruining-distr-ict being the \Vasllingtou,
which includes Havilah, with its numerous mines, and extends south to Caliente mining-district, a distance of thirty miles. The leacls mostly run east and west in this
portivn of the belt. Next to this comes Erskine Creek, where the lodes do not seeta to
obey auy rule, but run at random in net-work style. The loc1es of the ncwly-discon~retl
mines, Grizzly Mountain district, run almost directly north and south. In Pi ·etc,
Sagelaud, and Clara ville districts the ledges run nearly east aucl west, varying slif?;htly
toward tlle north and south occasionally. The most of the rock in this district is of
the best high-grade ore, and turns out under the stamps $20 to $38 per ton. 'l'lH' (lPep
mines of the county which Lave been fairly tested, (levelop an incr·ease in tlle wulth ot
tl.le ledges. By way of illustration, we cite the Saint John and Bright Star mines, which
were only 3 feet in width when first struck. They both held this uniform wiclt!J nutil
down 260 feet, when the leclges commenced to widen without any decrease iu tho richness of the quartz, which pays from wall to wall the same as before the exteusiou iu
width. The ledges are 11ow almost 8 feet in \Yidth, with a tendency to still increase.
S.A.N DIEGO COUN'l'Y,

The mines of this county* are mainly situated in Julian and Banner
districts, in the Santa Isabella Mountain, about sixty miles l>y stage-road
northeast of San Diego. Attention was first called to them early in
1870, and a temporary excitement was caused by the reported riehnesR
of the ore. As usual in such cases, the value of the quartz was Homewhat exaggerated; and the recognition of this fact occasioned a reaetion. J nlian district fell into bad repute. l\Ioreover, a prejudice e:xi~ts,
or did exist, among the people of :-·an Francisco and Northern and l\1i<.ldle California, against San Diego County. For this reason it \\'as difficult to procure capital to develop the claims. However, as a few claims
showed evidence of being worth working, a small population remained
after the first rush was over; and to them the camp mves its present
prosperity.
Little seems to be known of these mines, even in California, outside
of those interet:lted in the advancement of tLe county; and it has been
difficult to obtain any details of the working of particular mines. The
geological features of the district in which they are situated ha\TC been
gi\en at length in a former report of the .Mining Commissioner. The
tormation is slate, sparselyinterspersed with granite, in which the veins
run northeast and southwest. One of the most prominent mines, bow
t'\er, the Golden Chariot, is located at the junction of granite and slate.
The auriferous belt is, as nearly as can ue ascertained, about four odles
iu width by ten in length. The veins are unusually numerous, but ~mall;
few, if any, blind lodes have been discovered; the majoritj' crop out at
intervals for considerable distances.
4

"The following matter relative to the rich and comparatively unknown quartz-districts of San Diego Connty was prepared by Mr. Charles G. Yale, of San Francitico.
Mr. Yale is a former resident of the county, familiar with itt> quartz-interests from 1lw
perio!l of tlleir discovery, and has a personal knowledge of the princiJ)alminctl n feued
to.-R. W. R.
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Since the discovery of the Washington mine, February 22, 1870, a
large number of veins have been discovered and prospected. Many of
them have been abandoned, although a sufficient number are now
worked to make the camp a . comparatively lively one.
Banner district.-At first only one district was laid out-Julian-and
the principal part of the population resides there yet, at Julian City.
About seven montlts after the first discoveries on the mountains around
Julian City, a rich ledge was struck in San Felipe canon by parties
hunting for wild grapes. The ledge was found on the edge of a creek,
and both the sands in the creek and the ore from the ledge were found
to be rich in gold. This ledge was called the Redman, and was, where
found, about 3 feet wide. In a few days after this discovery was made
known, the precipitous and chaparral-covered south side of San Felipe
canon was ali,-e with prospectors, and a number of ledges, extending
for a distance of three miles, we;re located; although many were barren,
a majority · were exceedingly rich in gold, and all the ore was "specimen-rock," showing free gold in abundance.
A new mining-district was immediately formed and called Banner. It
adjoins Julian on the east, an<.l the mountains through which the mineralbelt passes are drained by the south and west tributaries -of San Felipe
Creek, which flows, through the canon of the same name, to the desert.
The creek lies about 1,400 feet below Julian City, although only about
two miles distant. The majority of the mines in this district are situated
on the south side of the canon, about half way up, and the ore is packed
on mules down the side of the mountain. The canon runs out to the
Colorado desert, about ten or twelve miles from the mines.
The principal mines now worked in Banner district are the Golden
Chariot, Madden, Antelope, Kentuck, Ready Belief, Pacific, Mabel, and
Aguar<liente. Locations made on ledges which have not been worked
to any extent, or which are now temporarily idle, are numerous. Among
this class are the Mogul, Don't Bodder Me, lVIontezurna, Ohapparal,
Ophir, Hidden Treasure, Romeo, Atlantic Cable, Redman, Hubbard,
Poor Man, City of Richmond, Last Chance, Buena Vista, Blue Lead,
Tr~il, and several extensions of the Golden Chariot. On a few of these
mines considerable work bas been done; and from some, considerable
amounts of gold have been taken. Among the latter may be mentioned
the Chapparal, Redman, and Blue Lead.
The Madden mine was discovered September 10, 1870. The ledge, at
the depth of 80 feet, is 14 inches thick. The rock has been very bard,
requiring continuom; blasting. The ore worked has averaged $75 per
ton.
· The Redman mine was found in August, 1870, being the first discovery in the district. It was thought for some time to be the main ledge
of tile camp, 'lld was at one time extensively worked. A large amount
of bullion ha t-J been taken from the mine; but inexperience and financial difficulties have caused operations to be temporarily suspended. A
Wilson steam stamp-mill, formerly at Julian, was brought down to the
creek near by and the ore worked there. The present owners intend
running shortly. The vein-matter has run from 6 to 10 feet in wiutb.
The mine was for awhile worked by a tunnel on the ledge in the face of
the mountain. A shaft 80 feet deep was also sunk, but the water was
so abundant as to require pumping-apparatus, which, with the necessary
hoisting-apparatus, the proprietors were unable to purchase. The Ready
Relief and Hubbard are southerly extensions of this vein; and the ore
of the Kentuck and Madden, 011 the west, much resembles that of the
Hedman.
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The Ready Relief, which crops boldly on tl1e face of tbe mountain,
discovered immediately after the Redman, on the south fork of the
San Felipe Creek, which divides the two mines. This is better known as
the Bailey Brothers' mine. It is in a peculiarly favorable situation for
working. A fine stream of water flows by it, which the owners have
tnpped at some distance above, and, by means of a ditch and small flume,
baYe brought the water to run their 3-stamp mill with an O'\'ershotwheel. The ledge averages from 2 to 8 feet in thickness where it crops
out, and shows free gold in nearly all the croppings, from the point of
comlllencemeut on the level of the creek, to the top of the hill, which
at an angle of 40o to it, to the height of about GOO feet. The
y has run a tunnel on the lower level, 130 feet, and two other tnn40 or 50 feet. These tunnels are run wholly in the \ein, and rich
been taken from all of them. Ten tons of ore, crushed at the
, yielded $980. The claim comprises 1,000 feet.
The Hubbard ledge lies south of the Ready Relief; the croppings are
very rich. A tunnel has been run into the hill to within about 40 feet,
it is supposed, of the ledge. Want of means has suspended operations
for the present.
The Ken tuck was found in October, 1870. It is one mile northwest of
Reurnan. The lode is about 16 inches wide, and the ore has averaged about $40 per ton. A large amount of dead work bas been done
on this claim. A shaft has been sunk 80 feet, at which <lepth the mine
better than ever.
e Antelope lies northwest o~ the Kentuck, and contains some fine
~orne selected rock bas been pounded out in a mortar, which bas
yiel<led $4 per pound. Some notion of the richness of this rock may be
formed from the fact that the owners pounded out by hand enough to
erect an arrastra, and with that (and hand-mortars) got enough gold. to
buy a fine 5-stamp quartz-mill, engine and all, complete. They began
without a dollar and with no knowledge of mining. Ninety feet is the
e depth to wllich their shaft has been sunk. This claim comprises 1,200 feet.
The Golden Chariot, discovered in February, 1871, bas proved the
most productiYe mine in the district. At 50 feet in depth water was encountered on the 2-foot main ledge, and no drifting has been done below
the 50-foot level, although the shaft has been sunk 12.3 feet, showing ore
as rieh, if not richer than above. The drift on the 50-foot level has been
run 125 feet, out of whicll most of the ore milled has been taken. Arecent crushing of 100 tons of ore from this mine yiel,ded $23,000, or $230
per ton. Unlike the other mines in this district, this one is located between the slate and granite. Most of the ore a'Terages about$300 per ton
at the mill. The ore bas to be packed in "burros" to vVhitney's mill in
the calion, as the wagon-road is not yet complete<l. The Golden Chariot
is a mine of great promise. The ore taken from the lower le\'els averaged $~30 per ton, while that from above paid about $1 DO. Tllere are
three shafts on this vein, one of which is down 125 feet, and is now going
75 feet deeper. ln one drift tbe breast sho"·s 14 feet of pay-ore. About
tweuty-fiv;e men are regularly worked. One run, of 50 tons, crushed
at the mill in October last, yielded $8,100, or $162 per ton; 52 tons
crushed last August from tllis miue yiel<led the sum of $13,621, or $257
per ton. The ledge averages about 2 feet in tllickness, but varies con.
siderably, as do all in tile district. The last ore of which any account
bas beru given, it was estim~tted would yield $300 per ton, as it was
richer than any previously struck. This mine bas paid its own expenses
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for developl)lent, and a very handsome profit besides, ever since it was
opened.
The Atlantic Cable lies several hundred feet northwest of the Reuman;
the ore contains more sulphurets than any of the lodes in the mineralbelt, with the exception, perhaps, of the Sullivan, several miles from
Julian. A sma~l amount of sulphurets is found in nearly all the ore in
the two districts. There has been but little work done to develop this
mine : thirty tons of ore worked yielded $40 per ton; the veiu was 15
inches wide at the surface.
Tile Chapparal has yielded some very rich ore, and at one time was
thought to be extremely valuable; but the rich ore did not bold out with
depth. No work is now doing.
The :l\fabel is a good-paying mine, situated about a quarter of a mile
from Julian dist.rict. There are many other locations in the camp which
show fine ledges at the surface with free-gold ore, but nothing is worked
which will not pay a profit from the top down.
There are three quartz-mills in the district, two steam and one waterpo"·er, all wet-crushers with copper plates, and working no pans, settlers, concentrators, or arrastras. One of the mills is a 2-stamp Wilson
battery, which is 1·un by a direct application of the steam to the stamp.
The charges for milling are from $7 to $8 per ton, but mouey could be
made by the mill-men at $5, in consideration of the abundance of water
and the cheapness of fuel and labor.
J-ulian district.-It was here that the first mines of any aecount in
San Diego County were struck. The .first was discovered on February
22, 1870, and called, in honor of the day, the Washington. The prominent mines in the distl'ict are the Owens, Helvetia, Good Hope, Van
Vvert, Hayden, Big Blue, Great Eastern, and others.
The Owens has recently been incorporated, with a capital stock of
$500,000. It is systematicaily worked, and bas paid large ~Hvi<lends for
the past eight months. The shaft is down 275 feet, and the first level,
100 feet fFow the surface, extends east 200 feet, and west 100 feet from
the shaft, all in ore that averages at the mill $20 per ton. The second
level leaves the shaft at a depth of 200 feet, aud runs east 140 feet, aud
west 180 feet. The ledge in this level avel'ages 3 feet in width, and has
paid at the mill about 835 per ton. The third level, at a depth of 27•3
feet, runs east 260 feet, and west 200 feet, and in this the ore has yielded
from $50 to $75 per ton; a considerable quantity bas been milled which
yielded $75 per ton. In the eight months ending January 1, 1873, the
sum of $4~,319.50 was taken from 920 tons of ore, with an average of
twelve men at work. During this time a good <leal of deatl work was
done in sinking the shaft and running levels. The cost a\eraged $26.55
per tou. One run of 109 tons turne<l out $8,878.28, and 48 tons were
worked that yielded $3,987 .44. The ledge, as now exposed, ranges from
2 to 4 feet in width, averaging 3 feet, and others 2. The miue is owned
by six men, and some idea of the value of the lode may be bad from tLe
following summary of operations for the past eight months:
920 tons of ore yiel<led. - .. -.... - ... - - .. - - - . - . - .. - - - . - . $42, 319 50
Expenses of extraction, milling, &c ... -- - ... - - _ - ... -. . . . . · 24, 210 25

Net proceeds in eight months .. -_ .............. _..

18,109 25

A fine set of hoisting-works is now erecting at the mine, with a 25horse engine. This is the first complete set ever erecte<l in the county.
The mine has paid its own expenses from the start, an<l the prospects
for increase<l richness of ore in the lower level are excee<lingly good.
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The Helvetia mine has also paid expenses since its accidental discovery by a drunken miner, who lay down with his head upon a bowlder, to
sleep oft' his debauch, and found on waking that the bowlder was :floatquartz, and sprinkled with gold. The mine bas yielded some very rich
ore. The shaft is down 160 feet, and levels have been run on a vein
a-reraging about 2i feet, and paying about $28 per ton. Work is now
prosecuted with vigor.
The San Diego is one of the old locations, and, after having lain idle
for some time, 18 again worked with good prospects. Very rich ore
carne from this ledge at the surface.
Among other mines being worked to some extent at present are the
Hayden, Great Eastern, Van Wert, Good Hope, Mammoth, &c.
A large number of locations, half prospected, are lying idle for want
of capital, the owners holding on to them -in hopes that the success of
more fortunate mines may inspire confidence in the country. Among
them are the Washington, California, Eagle, Roug-h and Ready, Sullivan, and many others.
Cuyamaca Mmmtains.-The Stonewall Jackson mine, belonging to
Frary & Farley, lies about eight miles southeast from Julian City, in
the Cuyamaca Mountains, and cannot, therefore, properly be noticed as
belonging to Julian district. A fine 10-stamp mill is in operation at
the mouth of the mine, and arrangements have been made to bring, in
pipes, from a lagune a few hundred yards distant, the supply of water
necessary to run it.. The mine is worked systematically, and has been
Yery well developed. It is situated in the rolling hills at the base of the
monntaius, and near the Cuyamaca Valley. At first the ore \vas hauled
to lllill in Julian, but the proprietors soon purchased a 5-stamp battery,
which tbe~r have since increased to 10 stamps. The vein-matter ranges
from10 to 1G feet in widtll-tbe latter at the lowest depth. The mill
is now run by a 40-horse engine, to which is also attached a small
set of hoisting-works. The vein has been in some places 20 feet in
·width, and yields on an average from $12 to $20 per ton throughout.
The main shaft is now 150 feet deep, and a level bas been run at 130
feet. This ledge has paid from the start, the croppings being rich and
the ore increasing in value with depth. The mine appears to be isolated, since no others of value have been found within several miles.
'\York is now prosecuted with energy, aud the ruill is kept runniug to
its full capacity. The bullion is the finest in the camp..
Stamp-mills.-The stamp-mills of the county may be recapitulated as
follows: Stonewall Jackson, 10 stamps; Defrees & Co., in ,Julian, 10
stamps; Reynolds & Co., at Julian, 5 stamps; Whitney's Wilson steam
stamp-battery in Banner, 2 stamps; the Antelope, in Banner, 5 stamps;
and Bailey Brothers, at the Ready Relief mine, (water-power,) 3 stamps.
All the gulches in this belt prospect a little in gold. No placermining operations on any large scale have ever been prosecuted, although some work was done with rockers, &c., in the vicinity ef the
Stonewall Jackson mine and elsewhere. Scarcity of water, and the
scarcit~r and fineness of the gold, defeated profitable work.
Coal.-Coal, reported to be of excellent quality, has recently been
found in the vicinity of Temecula, in this county. The seam is said to
be about 4 feet wide. The land on which it is located is Government
property, and no doubt the neighborhood will be thoroughly prospected. It is about sixty-five miles from the city of San Diego.
There is an abundance of wpod and water for quartz-mining in the
districts described, although the general impression is that such is not
the case. The timber is principally pine and oak, and the llighest price
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paid at the mills for wood is $5 per cord. Timbers for shafts, tunnels,
&c., are worth 16 cents a foot. At J nlian City water is not so plenty
as in the calion, but it has been demonstrated that a sufficient supply
can be procured with little trouble. At Defrees's mill pipes have been
laid from a number of springs, and water is found on the upper edges
of the flat at small depth. The mill is able to run day and night. At
Reynolds's mill the water is used over again from the tanks. In the
calion tlle creek supplies an abundance of water tbe year round. A
saw-mill in the vicinity supplies all the lumber required. The population of Julian City has increased materially of late, and the amount of
business done there is considerable. It is nc.rt in importance, in the
county, to San Diego, and, in fact, before the late railroad excitement
in the latter place, was a much more lively town than its rival. The
scenery in the mountains around the mines is magnificent. From
the top of the Volcan or Big Cuyamaca :Mountains, the observer may
look out upon the Colorado desert on one side, and the Pacific Ocean
on the other. The agricultural lands in the mountains and valleys
around the mines are without doubt the finest in the country, as the·
climate is not so dry as on the coast. Thunder-shower.::; occur occasionally in the summer, and the snows and rains are plentiful in winter,
though not so plentiful as to prevent the mines from being worked. It
sometimes happens that it is stormy or foggy an.d disagreeable in Julian City, wllile in the canon the sun is shining brightly. Large banus
of sheep and cattle are fed in these mountains, so that meat is plentiful and cheap. Many ranches are now cultivated in1.the vicinity, and
the camp is well supplied with vegetables, &c. Wild game is abundant, particularly deer.
The town of Julian City contains two good hotels, a restaurant, a
post-office, Wells, Fargo & Co.'s express-office, and a number of stores.
The houses are substantially built of frame, and the population is a
permanent one.
The bullion-product of these mines is rapidly increasing, though it is
difficult to arrive at correct figures. The San Diego Union, in an article on the reports of the county, says the most important item is the
bullion from the mines, and gives the product for 1872 at $488,G70; for
1871, at $175,919; increase, $312,751.
This increase exceeds all expectation, even of those interested in the
mines. Moreover, 1t is the opinion of Mr. Yale that the figures given
are low, since a very great proportion of the bullion is not sent through
Wens, Fargo & Co.'s express, from which these returns are probal>ly
made, but is carried out of the county l>y other means.
From the foregoing it will be seen that the mines of San Diego
County are more importaut than many suppose, and that, with more
improYed milling-applianees and the aid of a little capital, tllese districts
will, in the future, add materially to the bullion-product of the State.
No refractory ores ha-ve yet been met with; the gold in the quartz is,
as a general thing, evenly distributed throughout; no sulphurets appear in the lowest levels of the prominent mines; those mines that
were rich at the surface have, whenever de-veloped to any considerable
extent, paid regularly in depth. Ledges that pay from $12 to $20 per
ton, and are 20 feet wide, like the Stonewall Jackson, would be called
unusually good anywhere. The Golden Chariot, with its fine 2-foot
ledge, and rock that mills from $190 to $257 per ton, is still more remarkable. The Owens, which has paid its six owners the sum of $18,109,
over and above expenses, in eight months, is another example full of
promise. These three mines are the leading ones at present of San
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Diego County, and, as they are more fully developed than any others,
and are some distance apart, (tile Stonewall Jacksen beiug at the foot
of the Cuyamaca Mountains, eigilt miles fr0m tile Owens, and about
four from the Golden Chariot,) they give reasonable ground for the
expectation that others, equally good, may be hereafter opened. The
bullion from all the mines varies considerably. The Bauner-district
mines, which are low down in the cailon, contain a large proportion of silver. The bullion has sold at the stores from some mines at
fi.'om $12 to $14 per ounce; that from the J nlian mines, high up on the
mountain, has sold for $16 per ounce, anu Mr. Frary, of the Stonewall
Jackson, reports tllat he sold his bullion at the mint for $18 an ounce.
The miners in the section get $3 per day, and board themselves.
It is noteworthy that these mining-districts have paid their own way
from the commencement-a circumstance not very common iu quartzmining, and one wllich explains the alternations of enforced idleness,
or of discouragement, with active and hopeful work, through which
they have passed. It is probable that at one time Julian would have
been deserted, but for the fortunate discovery of tile Canon mines, as
they are called, in Banuer district. There is no fear of another relapse,
but every prospect of increasing and permanently prosperous industry.
MARIPOSA COUNTY.

I have received no returns of a trustworthy character from this county,
my letters addressed to miue-owuers having remained unanswered, and
a person al visitation by myself or Mr. Skidmore having been impracticable.
The 1\Iariposa Land and Mining Company-a corporation which has
succeeded to the old Mariposa Company in the ownership of the wellknown estate of that uame-is reported to ha\e consolidated after much
trouble all the interests involved, and to be ready for active operations
in the mines and mills. Mr. Easton, the new engineer, asserts the discovery of large amounts of good ore standing in t!:le' Josephine and Pine
Tree mines, and propounds in his report of December 3, 1872, to the
company, some theories as to the structure and relations of the veins.
which it i:::; unnecessary to criticise here, since the developments of this
~-ear will doubtless settle man,y of the points iuvoh·wl, all(} illn~trate
what is of more importance, the merits of the practical arrangements
proposed for working. Among the new measures announced is an adit
from the Ophir mills on the Merced, such as was long ago recommended
by the late Dr. Adelberg.
TUOL UJ.\1NE COUNTY.

Sonora,* the county-seat, is a thriving town, containing about 1,300
souls.
By a convention of miners held at Sonora, in 1872, all previous rules
and regulations concerning quartz-mining were repealed, and all the
smaller districts formerly existing in the county discontinued. The
county now comprises but one district with the county-clerk as recorder.
The county has 32 quartz-mills 1 having in all 3GO stampR. Of these,
12 mills, with 158 stamps, were iu operation during the wh1..)1e or part of
1872.
* 1'he summary of the condition of the mining-interrst of Tuolumne County is based
on the notes of Mr. D. T. Hughes, of Jamestown.-R. W. R.
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The Confidence mine, about fourteen miles nearly due east from Sonora,
has been one of the most productive in the county. It started with ~0
stamps several years ago, and has since increased the number to 40, all
of which have been running pretty steadily, with the exception of about
two or three months this year, when the mill was idle for the want of
ore. Attached to the mil1 are a Blake's crusher and three arrastras, the
whole driven by steam-power, crushing, on an average, about 1,200 tons
per month. Weight of stamps, 550 pounds; 6-inch drop, 70 times per
minute; discharges through a No. 7 slot-punched screen; amalgamation on copper plates. The sulpburets are concentrated on carpet and
blankets, then mixed with salt for the purpose of hastening the oxidation, and afterward amalgamated in the arrastras. The ore is hoisted
out of the mine by steam, through an incline 650 feet deep on an angle
of 35°, (at and near the bottom only 17°.) '.rhe vein varies in thickness
from 2 to 16 feet, and carries quartz mostly well filled with seams, rather
easily broken, and inclosed in granite. The cost of mining and milling
this ore is said to be about $6.50 per ton. Yield unknown.
The App mine, situated at Quartz Mountain, now owned by Messrs.
Griffin & Tolten, is on the mother-vein.* Course nearly north and
south; dip of 630 E. The present owners have worked diligent}~~ for
sever~l years in the development of the mine. Tho main shaft bas now
reached the depth of 775 feet. At the depth of 650 feet tlley struck a
chimney of ore from 22- to 8 feet in thickness, which it is said will yield
from $12 to $30 per ton in the mill. The quartz carries a small percentage of sulphurets, and is inclosed in hard greenstone on the bangingwall and talcose slate on the foot-wall. The mill consists of 25 stamps,
(self-feeding,) one Blake crusher, and three paus. Weight of stamps,
700 pounds; 9-inch drop, 65 times per minute; discharge through wirecloth, 40 holes per linear inch; amalgamation done on copper plates.
This mill is run by water-power and has been in operation less than onehalf the time during this year.
The Heslep mine, also owned by :Messrs. Griffin & Tolten, runs nearly
parallel with the Avp, and has nearly the same dip. Tlle two are about
200 feet apart. This mine was formerly worked by a tunnel, but the
ore is now brought to the surface by steam-power and let down to the
mill by an inclined plane. The shaft is about 250 feet deep, 150 feet
below the tunnel. The vein averages from 2 to 8 feet in thickness,
having a gouge on the hanging-wall. Tho ore is quartz and slate, highly
charged with auriferous pyrites, with some antimonial sulphides. This
Yein has a hard greenstone on the foot-wall and slate on the hangingwall, exactly contrary to the App. This, with other indications, shows
very conclu~ively the country-rock between these two veins to be this
bard greenstone, or, perhaps, that the greenstone occupies the central
zone of a channel in the slate-formation, the two marginal zones of
wllich are these two veins. Tllis does not specially encourage the belief
that they will come together in depth. The Heslep mill has ·waterpower and 15 stamps, (self-feeding,) and amalgamating with copper
plates only. Weight of stamps, 700 pounds; 9-inch drop; discharge
through a wjre-cloth :No. 40. The ore is said to yield from $12 to 81.3
per ton. Sulphurets are partly concentrated and sa\Ted near the mill.
The Orcutt mine, situated near Jacksonville, js owned by 1\:Ir. Orcutt.
The ore from this mine is crushed in the App and Wright mills. Tbe
Yein is small, but has paid well thus far.
*This mine bas been descrjbed in my report of 1869, and in that of Mr. J. Ross
Browne, preceuing mine.-R. W. R.
.
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The Spring Gulch mine, situated between the North and 1\fiddle Forks
of the Tuolumne River, owned by Sherwood & Co., is a new mine and
promises to be a productive one. The last run of ore is reported to have
yielueu over $40 per ton.
Tile Excelsior mine, situated at Sugar Pine Creek, is owned by
Wright & Co. This is quite an old mine, once very productive, but
abandoned for se.veral years, under the impression that the pay-ore was
exhausted. But one of the former owners returned and prospected again
with Yeryfavorable results, on the st.rength of which a 10-stamp mill was
erected last summer. The vein is small.
The 1\Iount Jefferson mine, near Garrote, has a 10-stamp mill, run by
steam; worked only part of the time.
Tile Chandler and Beal mine, situated on the main fork of Tuolumne
River, is owne·d by the parties whose names it bears. There is a rather
small vein of hard, bluish quartz, and a 4-stamp mill. The enterprise
is worked economically and reported very profitable to the owners.
Tile Tullock mine, owned by Tullock & Gashweiler, situated on Bear
Creek, about eight miles, nearly west of Sonora, is a new mine, and little
developed except by the sinking of a shaft now over 200 feet deep on
a \'ein from 3 to 4 feet thick, and reported to carry gold in paying
quantities throughout nearly the whole depth. The company has a
5-starnp mill on the claim, used only for crushing samples as the shaft
proceeds:
The Knox and Boyle mine, owned by Judge Preston & Co., situated
on the slope of Quartz Mountain, is rather a small vein from 12 to 30
inches in width, running nearly north and south, with a dip of 630 E., inclosed in greenstone and slate. Although this vein is a considerable distance east of the mother-vein, the quartz strongly resembles much of the
mother-\cin. It is hard, with bluish stains, carrying a small percentage
of sulphidf's of antimony and copper, with a little silver. The mill has
10 stamps and two arrastras; amalgamates with copper plates. Some of
the tailings are saved and worked in the arrastras. The ore crushed
from this vein is said to have yielded nearly 830 per ton, but for some
rea~on the mill was not much in operation during 1872.
The Santa Maria mine, situated about twenty-fiye miles from Big Oak
Flat, and near the main road leading to Yosemite, has a rather smaU
vein, rich in gold. The mine has been latel;r ~oltl. A 10-stamp mill is
nearly finished.
The Von Tromp mine is situated two and a half miles northeast of Columbia. T!Jis vein was disco\ered seYeral years ago in a hard limestone
tion, and a shaft was sunk to the depth of 30 feet, sLowing tlle
from 18 to 20 inches wide, of bard, blni~h quartz, intercalated and
nated in the limestone, without a gouge or even a ;::;earn to sepatN;o. In 1872, a new company bought the claim and continued
shaft to the depth of 70 feet, when they struck through the limepenetrating a slate-ledge. At this point the vein increased to
than double its previous width, and acquired well-defined walls.
small 5 stamp mill has just been completed near this shaft. .Most of
quartz veins in this section carry more or less galena through the
· but the Von Tromp vein is remarkably free from all sulphides
Patterson mine, owned by William Patterson, is situated near
on one of the main turnpike roads from Sonora to StockThis mine, though quite extensive, has escaped the notice of most
the mming experts. It has been worked for nearly fifteen years, but
ratller a small ::;cale compared with its real magnitude. The yein is

••nti·.latn'"n,
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prominent on the ridges, where the most labor has been performed,
can easily be traced over a large portion of the claim. These ri<lges rise
on a gradual slope to the height of nearly 200 feet above Mormon Gulch,
once famous for its very ricll placers. Dividing the two ridges is a,
gulch by means of whicll the vein is easily opened by short tunnels to
tl10 depth of 120 feet. The location has cheap water-power and is accessible from all points. The vein is larg~, varying in thickness from
4 to over 50 feet, and well defined, with gouges or selvages on both
foot and hanging wall. The country-rock is hard slate. Tbe ore is wry
peculiar, composed of quartz, slate, and solomite or magnesite, blending
together all through the vein, and the whole highly charg-ed with
auriferous pyrites. The cubes of pyrites are unusually larg-e, and not
seldom the gold may be seen inclosedin them; but more frequently a
thin coating of gold appears adhering to the surface. A 5 stamp tm:1.
of a very old pattern, and unsuitable for work, belongs to the mill.
All the amalgamation bas been done in this mill by copper plates only.
No attempt bas ever been made to work the sulphurets which haxe
escaped down the gulches and have been lost, with fully 50 per cent., it
is safe to say, of the gold contained in the ore.
The Shawmut mine has been re-opened by a company, which has retim bered and cleaned up the old shaft, and is reported to have struck
good ore.
Among other discoveries made in this county during 1872, may be
mentioned a silver-mine, discovered within seven or eight miles of the
summit of the Sierra, and near the toll-road leading from Sonora to
:Mono and Inyo Counties. The vein is 6 feet wide, in granite, nnd the
ore is rather refractory, carrying, besides gold and silver, the sulphides
of iron and lead, with a small qunntity of zinc-blende. Samples of this
ore assay from $60 to $1±0 per ton in gold aud silver. This discoYery,
made in December, 1872, I belieYe, will probably lead to much prospecting in the spring of 1873.
Gravel-mining.-This industry bas not been very thriving in the
county the past year, except in two or three claims. At the Rough and
Ready claim, owned by McLain & Co., hydraulic mining bas been prosecuted, with results reported good.
The Table ~fountain Blue Gravel Mining Company (former1y known
as the Humbug and New York Oompa,nies) has employed a large number of hands, made considerable improvements, and moved a good deal
of gravel during the year. Some of the gravel is reported to be rich in
gold. This is a drifting claim, and the gravel is crushed in one of Cox's
cement-mills.
The Alpha claim adjoins the Humbug claim. This company has recently sunk a slope, struck pay-gravel, and made one washing, which is
said to have given a satisfactory yield.
The Omega claim is located below the Alpha. This company has
spent considerable money in prospecting Table Mountain, and is now
driving a tunnel to strike the channel of the Alpha Company:
Miners' wages in this county range from $2.50 to$~ per day; price of
water, about 6 cents per inch, miners' measure, and sometimes more;
but much of the water is sold at 6 cents and less.
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Reported by D. T.

List of qum·tz-mills in Tuolunwe dist1·ict, Tuolumne County, California.
Hughes.

Name of mill.

Location.

Own ers.

- - - - - --1- -- - - - - 1 -- -- - - Confidence.........
}~xce l~ior . .. . ......
Orcutt . .. . .........
Griilin & Tolten . . .
Heslep ... .. ... . ....

Confi<leuce ... . ....
SugarPino ....... .
NearJacksonvHi e
Qnart z Munutaiu
Quartz Mountain .

. .. . ..... . ........ .
Wril!ht &Co ..... .
At•P & W-r: ight ... .
Gnl:iu & TIJlten ..
Griffin & Tolten ..

Spriug Gulch . . . . . . Spring Gulch . . . . . Sherwood & Co ...
Chandler & ueal. .. South Tuolumne Cbantller &:. B eal..
HiYer.
.
Grizzly ............ ~orth Fork Tuo- ................... .
luume lUver.
Tullock.. . ........ . Bear Creek . . . . . . . Ga~bweil er & Tullock.
Knox & Boyle . ..... Qnartz Mountain . Preston & Co .... .
Mount J cfl'erson . .. Garrote . .............. . .............. .
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Remarks.
~---

_ _ _ _ ,_ _ _ _ _ __

40
3 Steam .. j Quartz.
10 ...... tlo ... . Qvartz.
"~ .... \Vater. ·1 Sl.~te and quartz.
""~ ....... do ... . Quartz.motllcr locle
15 . ...... uo . . . . Quartz and ::.late,
mother-lode.
10 ....... do .. .. Qna~·tz
4 . ...... do .. .. Quartz.
1

1

20

\Vater &
steam.

Hanning on quartz;
from Lady Wa:sll·
ing,ton mine.
Water. . Quartz.

5

10 ....... do . . . . Quartz.
10
Steam ..

I

C.A.LAVERAS COFN1'Y.

Cal::weras County belongs to the group of eounties described under
the general bead of ''The Southern Mines" in the report for 1872. The
mother-lode, running through the connt.y from north west to southeast,
bas been extensively worked, with varying results, for many years. Besides this lode, which will always form a basis for exte,nsive mining,
there are many outlying districts containing numerous quartz-veins~
sueh as Railroad Flat, vVest Point, ~r ashington, and Sheep Raneh.
A local paper says:
'I'he quartz-mining interest of Calaveras has advanced the past year more than during the whole period previous, since work upon the ]edges was commenced. Gravelmining is also being m()re extensively and vigorously prosecuted than it. had been for two
or three years past. It has been found t.hat., >vith the reducecl rates for water now prevalent, a larger percentage of the ground, aban(1oued years ago, will pa~T for washing. At several points in the connt,y extensive hydraulics-similar to those in the
northern connties-arc being opened, ~wd, as the rains set in, operations will be commenced on a large scale. There is a consiuerable area of mining-ground in this connt.y,
yet untonched, that will pay for working, while many claims alwndoncd in earlier
days are being mined with profit to their owners. While it cannot be disputed that
the surfacc-<leposits-those that are readily reached without difficulty or expense-are·
iu a great degree exhausted, the pennaneucy of the mines now being uevoloped will
more than balance tLe ephemeral richness of the placers.

Mokelumne Hill.-The Paloma, or Gwin mine, six miles from 1\fokelumne Hill, is a consolidation of the Paloma and Alexander mines, au<l
is the most tlwrongh1y prospected mine in OalaYeras County. The,
characteristics of the ore are those of the prominent mines on the·
mother-lode-sulplmreted rock and occasionally free gold. The lode is
nearly vertical, runs nearly north and south, and is traceable throughout
its entire length by prominent croppings.
The south shaft is sunk to a depth of 600 feet, with levels opened both
north and south. as follows: At 200 feet a level is run 240 feet north and
150 feet south, ar1d considerable '' stoping" done. At 300 feet the north
lm·el extends 240 feet, anrl the south lm·el 150 teet. At 400 feet, levp]s.
are run north and south to same extent as on 300-foot leveL .At 4:3U
ieet, levels are run 100 feet north and 200 feet south, the ground between
this and the 400-leYel being stoped out as fast as the drifts are run.
This shaft receives the draiuage of a great extent of ground, and powerful pumping-machinery has been pro\'iued ·with a yiew of future de3M
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velopment. 'rhe mi<1<1le shaft bas attained a depth of 200 feet,
levels opened 100 feet north and 40 feet south. This shaft bas po
steam boisting--works, and will be continued in deptll. The nortll
is 350 feet iu depth. 'fwo ie,Tels have been run, the first at a depth
200 feet, the second at 300 feet. The first lm·el lla.s been exteuued 200
feet north and 400 feet south of shaft; the second level (at 300 feet
100 feet north and 250 feet soutll. All these shafts are tim bere<l, and
are provided with suitable hoit:lting and pumping machinery, run by
stel:'.m-power.
The company owns two mills-one of 40 stamps. the other of 24
stamps. The process is amalgamation in battery~ blanket-concentration, and chlorination. The mine has so far yielded 50,000 tons of rock,
which bas averaged about $8 per ton. The product and average yield
have been estimated, as there are no reli<.tble data of the operations of
the predecessors of the present owners. The improvements on the
property at the present time, including shafts, drifts, hoisting and pumping works, two mills, and buildings, &c., repre;Sent an expenditure of
about $250;000.
Between the 500 and 600 foot levels tl1ere is an immense body of ore.
Tbe 500-foot level bas been driven south 290 feet, in first-class ore the
<>ntire distance, and the end of the chimney is not yet reached. Tlle
shaft between the two levels was sunk through rock that paid $50 per
ton, and the quartz in the bottom of the "sump" is richer than at any
other point. 'l'he extension of tbc 500-foot level and the sinking of the
shaft have uncovered a mass of rock 900 feet in length by 100 feet in
(1epth-knowu to be of extraordinary richness-enough to keep the
IJatteries occupied for an unlimited time.
lVest Point.-This is a quartz-mining town, between the 1\fiddle and
North Forks of the Mokelumne l{,iver, eastward from lVlokelumue IIill,
sixteen miles by stage-road; its elevation is about 2,800 feet a!Jm·e tlw sea.
The climate is mild; but little snow falls during the \Vinter season. 'l'he
, fonnation is granite; the lodes are narrow aud in most cases rich in gold
and sulphurets, and are found to increase in width as they go down to
the depth of 100 to 300 feet. :Mining and milling at one time seemed
to be separate occupations, but of late they work to much better advantage conjointly. This section of country has been worked by Mexicans,
who, as a general thing, hunt for rich pockets and those near the surface. They seldom go deeper than 50 feet, and when they find water or
blasting-ground they give up the claim and go after new deposits. The
deYelopments on the Zacatera mine have established the permanency of
the leads in that district. At Mosquito Gulch the San Bruno: Good
Hope, and Grasshopper leads, though not large ledges, pay well. At
San Andreas the Thorn and Scifford mines are in operatiou, the former
having been bonded for $80,000. At Angels the ''Big mine" and Stickle
claims are paying handsomely.
Railroad Flat.-The prospects of the mines in and near Railroad Flat
have rapidly improved during the year. The Petticoat has struck the
pay-chimney by continued drifting to the north, but the disadvantageous
position of the main Rhaft in relation to this ore-bod~7 hat3much retarded
the prosperity of the enterprise.
Meanwhile several mines, but little known a year ago, have developed
into first-class properties. Among these are the Wolverine, Sanderson,
and Prussian Hill. The Wolverine has a 4-foot "ledge at a deptll of 250
feet, with rock of exceeding ricllness.
lVashington district.-In tllis district there are three mills, aggregat-
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ing 33 stamps. The principal mine is the· Calaveras, the property of a
San Francisco company.
The average yield of the Calaveras Company's ore the past year bas
been $19.60 per ton; cost of working in mill,$~ per ton.
The average yield of the Ferguson & vVallace mine bas been $40 per
tou; cost of hauling aud milling, $4 per ton; cost of mining, about $5
per· ton.
The yield of rock from the Wo9ds mine, near Indian Creek, bas been
from $25 to $80 per ton; averaging at least $50. Cost of hauling to
mill, $2.75; of working, $1.25; total, $4 per ton.
All the above-mentioned mines are now vigorously worked, with very
1httteriug prospects.

List of quartz-rnills in Washington district, Calaveras County, California.
Reported by W. ._lf. Donnell.
Calaveras Gold Mining Company's mill, located at Indian Creek; 20
stamps; steaill-IJOwer; mill run four months. Idle for want of develop·
ment in mine.
Ferguson & Wallace mill, located at Sheep Ranch; 5 stamps; waterpower; nearly all the time at work.
Samuel Wood's mill, located at San Antone Creek; 8 stamps; waterpower; 4 stamps idle for want of water.
The above mills were all built in 1871.
1\lr. Henry F. Terry, of 1\fokelumne Hill, one of the United States
mineral-surveyors of the county, has kindly furnished the following, iu
reply to a letter of inquiry:
·
It is almost impossible to nqtice other than the most noted improvements in thil'!
industry. Almost eYery claim is improving more or less.
The Heckendorn mine, on Blue Mountain, is re-opened, and a 5-stamp mill erected.
A very lively interest is manifested in the mines near Railroad Flat and \Vest Point.
Several old claims have been opened during the year wit-h good results, giving fresh
impetus to prospectors.
Among the many paying mines at or near \Vest Point, I may mention the Zacatera
and Bartola.
The Woodhouse, in Sandy Gulch, is lying idle, but considered valuable; and a United
States patent bas been applied for.
.
'l'he Petticoat, near Railroad Flat, is re-opened with a full complement of men.
'l'he Sanderson mine, a new discovery, also near Railro:J.d Flat, has paicJ exceedingly
well from the commencement.
·
The Wolverine is showing good results, and the proprietors are erecting a mill,
capable of enlargement to ~~o stamps.
Operations on the Poor Man are suspended, for reasons known only to its owners.
United States patents lmve been applied for on the ·wolverine and the Poor M:m.
The San Bruno, near Mosquito Gulch, is considered among the permanent mines of
the county.
The Quartz Glen, near Upper Rich Gulch, ha11 been re-opened and put in readiness for
workino·,
The Hudson, lately sold to an English company, located four miles west of San AndreaR, is in a flourishing condition; extensin~ improvements are making, and application for United States patent pending. A mill is erecting.
Work on the Empire Chief, near San Andreas, bas been pushed considerably this
year.
The Union Golt1-l\1inin~ claim, three miles south of San Andreas, is considered a good
mine, aud constantly worked on a small scale.
Scrifard's claim, ncar San Andreas, has been re-opened with good prospects.
The Madeira, near ElDorado, is considered a permanent mine, and is constantly
worked. A new mill bas been erected on the premises.
There are several mines at the Sheep Ranch, a few miles southeast of El Dorado, and
a small quartz-mill.
A San Francisco company has purchased the Oram!'lnto, Enchantress, and Sont.hbanb:, situated a bout two miles northeast of Murphy's, and is working t.hem to good advantage. A :.W-stamp mill has been built Withiu the la::;t eighteen months.
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Tile Right Bower and ·washington, near the last-mentioned mines, are also considered permanent.
Tile Stickles mine, in Angels Camp, is a well-prospected mine, and is considP.red
among tho permanent and paying mines of the county. A new mill is in course of
construction.
The Big mine, also in Angels 1 is considered a permanent institution.

List of qum·tz-mills in Calaveras County, 1·unning in 1872. Reported by Hem·y F. Tary.

Name of mill.

Owner.

Location.

Remarks.

Heckendorn . . . . . . . Blue Mountain .... Heckendorn Minin;.. Co.
Harris .. ........... Sandy Gulch ...... A. :M. Harris .... ..
Woodhouse .............. do ................. do .......... .

5

~~~~0:::::::::::::: :ii~~~~1t~:: :::::::: -~~~;~~~: ::::::::::

15

Tlloss ..... ......... \YcstPoint ....... \V.ll.Thoss ...... .
llepburn . . . . . . . . . . Railroad .Flat . . . . . Hepburn & Co ... .
I>ettitoat ................ do .............................. .

8
5
10
15

Clark's .................. do ........... W. V. Clark ...... .
Lewis Bros. & Co. . Near Railroad Flat Lewi:s Bros. & Co ..

5
5

"\Volverine . .............. do ........... S. 0. Putnam ..... .

10

Whisky Slide...... Whisky Slide ..... Whisky Slide Min·
ing-Co.
Sruitll's............ Near :Mokelumne Smith ............ .
Hill.
Gwin's . ........... Lower Rich Gulch Gwin Mining Co ..
A lexnnder . . .. . . . . . .. .... do . . . .. .. . .. . . ..... do .. ... . .... .
Lloyd.............. San Audreas ... . .. Lloyd Bros ....... .

10

Hudson ............ Kear San Au<lreas
Madeira . . . . . . . . . . . Near J<:l Dorallo .. .
Ei Dorado ........ ....... do . . . . . .... .
Oramento.......... Oramento mine .. .

5

\Vater .. Run three mouths.
. .. do .... Constantly.
... do .... Idle rluring tlle whole
year.
... do .... Niue months .
... do .... Eigllt lllOlltl..i1<.
StPam .. Idle; umlergoiug repairs.
\\';tter ..
Steam . _, Ten months.
... llo .... Five month~; pay recently struck in tllis
m1ne .
... do .... Srven mm~ths.
... do .... Idle during tlle whole
year.
... do ... Erecting; a promising
enterpr1sr .
... do .... Tllree mouths.
\Vater .. Two months.

Stll!lm . . Ei~ht months.
24 .. clo . . . . It1le the whole vear.
5 Water .. Three montlls "crushing
grnsel.
20 ... do . . . Erecting.
10 1... do .... Erectin/!.
5 Steam . . Itlle the whole year.
20 . do . . . . Ten mouths.
40

S.O.Brown ...... .
G. Roderiein ..... .
William Irvin . ... .
G. H. Congdon &
Co.
Stickles & Co .... .
10 Water. On mother-lode.
I~ig Mining Co ... ·1 30 ... do . . . . On mother lode.

·I

AMADOR COUNTY.

This county justly ranks as one of the leading quartz-mining counties of the State. There are within its ' limits thirty-five quartz-millt:!,
with an aggregate of nearly 600 stamps. The most extensive mining
enterprises are on the mother-lode, in the vicinity of Jackson, Sutter
Creek, and Amador City, but the county contains, aside from these,
numerous valuable ledge$, to which attention has been attracted during the past year. At no period in the history of mining in this corruty
has the prospect been more cheerful than at present, and it is expected the gold-yield for the coming year will greatly exceed tllat of
the last.
The Pennsylvania, Erie~ and Original Amador mines, near Aruador
City, have been purchased bJ-· English capital. From the at1mira1Jly
thorough reports upon these mines, made in September and October,
1872, by J. D. Hague, l\1. E., of San Francisco, 1 extract and condeuse
the following descriptions:
The Pennsylvania is an old mine, ht1Ving been workcrl during a nnmber of years hy
various parties. There are now no available records of their operations, and no very
definite information can now be obtained concerning the upper port ion of tbe mine. Tile
mine i:; opened by a single shaft whi.ch is said to be located about 300 feet from the south
uouudary of the property. Tlw length of tile claim is stated at 3,900 feet, the greater
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portion, therefore, lying north of the present wot·ks. The slwft is 620 feet deep, ::tml is
snu k on the dip of the veins, at an angle of about 45°.
Above the 320-foot level the work is all olcl, and is now inaccessible. The vein, as
developed in tlw lower works, presents the following fe::ttures: It is inclosed in granite.
Its course is about N. 55° \V., magnetic, or nearly nortltwest and southeast, true.
It dips to the northeast a,t an angle of about 45° . Its walls a,rc very well defined and
regular, showing good indications of permanence. The width of the vein va,ries from 2
or 3 inches to about 2 feet. It is said to have been about 3 feet wide in some of thf} stopes
recently worked out, but the wil1est place just now visible is about 18 inches. The
seam is filled with quartz, usually highly charged with sulphurets, generally presenting the appearance of high-grade ore. Free gold in coarse grains is frequently visible. The proportion of sulphurets appears from the milling-operations of the last
eight months to be between 5 and 6 per cent.
At the elate of purchase by the present owners the mine had been opened to the
depth of 250 feet; the 520-foot level has since been driven south 297 feet, and north
l!iO feet. The 420-foot level is 240 feet long north of the shaft, and 251 feet long south of
the shaft. The 320-foot level is 272 feet long north, and 125 feet long south of the
shaft. These levels, with the stopes between them, a,re hardly sufficient yet to afford
fh definite idea of the extent and mode of distribut,i on of the pay-chutes, but there
::>.ppear to be courses of good ancl barren ground, which, so far as yet indicated, dip
from north to south.
Most of the ground now opened above the 520-foot level bas been stoped out, excepting certain portions which are either known or supposed to be too poor to pa,y. North
of the shaft above the 520-foot level there is a block of ground of considerable extent
still standing. So rue trial-stopes in this ground have been made without very satisfactory results; but it bas not yet been thoroughly tested, and it remains to be seen whether
or not it may be mined with profit. Some portions of the vein, as shown in the
drift, are good-looking hut small. At the present moment this block of ground is believed to be the only resen·e above the 520-foot level which may supply ore to the mill
before new gTound is opened, either iu depth or length. It appears that during the
· first half of the present year, w bile the stopes above the 520-south w·ere furnishing goo(l
ore, too little work was done in opening new ground for the future. The result is that it is
now impossible to keep the mill fully supplied; and should the ground above the 520north prove to .b e too poor to pay, this condition of affairs is likely to last uutiluew
resources are developed.
'rhe vein in the shaft below the 520 -foot level is looking well, though small; its
wiflth varies from about 2-t inches to 15 inches. The new level going south from the
bottom of the sltaft shows a very small vein. The winze 75 feet south of this shaft
was, at date of visit, about 75 feet deep. The avemge width of the qua,rtz was about
lt:l inches, and much of it appears to be of very good quality. The hope and reasom~
llle expectations are that when the drift from the shaft, is connected with this winze
and extended farther to the south, a vein of paying width will be found, and thus a
block of good ground be ruade availaule for milling. The prospects for the future,
therefore, both in the bottom and in the north end of the levels above, are encouraging. The late experience of the mine shows that t!le vein, though small, carries rich ore
which may be mined at a, cost affording a bandsom" margin of profit. From the commencement of operations by the present owners to the 31st of AuguHt, there were, accorfling to the records in the office of the company, 2,047 tons of ore mined, and
2,076t tons of ore milled. During this period the expenses have been as follows:
For mining .•.•.........•••.....•...... ···--· .............. ····-· ..••.. $18,168 53
For milling···-··········-·········---····--··-······--·····--··--···-4,316 47
For bullion-expenses, several expenses, and expenses on gmvel-claim......
3, 216 27
Making a total of.... . . . • . . . . . . • • . . . . . . . . • • . . • • • . . . • . . • . • . . • • • • • • •

2.), 701 27

Dividing the total mining and milling items during this period by the number of
tons mined and milled, t.he cost of mining is showu to be $8.8tl, and the cost of milling
$2.08 per ton; while including the incidental cost, the snm-tot::tl of expense, (<limiuishtd by $1,;j00 expended on the gravel-claim and not chargeable to the mine,) divi~1ed
by the uumber of tons treated, shows a whole cost per ton of $11.92." During the
period referred to the total bullion-product is sbowu to be $56,055.26. Of this sum
$989.94 was derived from the gravel-claim, and is not to be credited to the quartzmine; this deduction being made, the bullion-product. to August 31 is $55,965.32, equal
to a product per ton, includint; the yield of free golc1 in the mill and the sulphurets suhsequently obtained, of $26.95, or a profit of about $15 per ton of ore.

"It is to be noted that this sum does not include the expenses of the San Francisco
and London agencies. This sum is also something less than it would ha>c been if a
due proportion of prospecting work bad been performed during the prosperous montlls;
the result ueing now that the costs, per ton, must apparently increase.
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The mine is well furnished with the necessary appliances for WOI'king. The shaft
is about 9 feet long by 4t feet wide in the clear. It IS well timbered and provided with
hoisting and ladder ways. The rock is hoisted in cars. The shaft is provided vdth two6hlCh lifting-pumps, one at the 420-foot level ancl the other at the 520-foot level. Below
that point tlw pump is 4 inches in diameter. The rod, bob, and other working-appliances of the pump are apparently in good condition, and will probably answer the
pnrpose for continued sinking. The water is not very abundant. The pomp runs ou
a 4-foot stroke, making six strokes per minute. The hoisting and pumping machinery
at surface comprises two engines, each 10 inches diameter by 20 inches stroke; one for
hoisting and the other for pumping. They are so arranged that they can be coupled
together, and each one aid or serve as substitute for the other.
The mill is situated near the shaft-bouse, connected with it by a short tram-road.
There is ample room behind the batteries for an ore-dump. The mill has 8 Htamps,
w eighing about 750 pounds each. They are rnn at a speed of about.60 blows per minute, and drop 9 inclws. The mill is old, but is still in fair working order. It is fnrnishl~d with the usual contrivances for saving the gold. Amalgamation is effected in the
battery and on plates outside. The ore, after leaving the plates, is concentrated in
ties, washed upon a rocker for the separation of the sulphurets, which are sent to the
chlorination-,vorks for treatment, while the mass of tailings are further concentrated
on a large huddle. The sulphurets have an average value of about $110 per ton, and
their treatment costs $~2.50 per ton. This gives between $tl5 and $90 per ton net; and
a::; tlle average proportion of sulphnrets per ton of ore bas been nearly 5t per cent.,
the yield of gold. obtained from tbe sulphurets amounts to about $4.50, or $5 per ton of
ore. The huddle is workerl on shares by tributors, and its product adds somewhat to
the yield obtained in the mill. The mill is driven by steam, being furnished with an
engine of 8 inches diameter of cylinder by 14 inches stroke.
The Erie mine is near the summit-ridge of a, mountain-spur between the north fork
and the south fork of Poorman Creek, a tributary of the South Yuba. These streams
fiow in a general direction from northeast to southwest. The mine is situated on the
brow of the hill overlooking their confluence, and the form of the surface is such that,
the course of the lode being nearly north and south, the ground falls off steeply in
three directions, north, south, and west; while to the northeast it rises gradually
toward the more elevated mountain-range. The streams flow in deep cations, probably
over 1,000, perhaps 1,500 feet bdow the present mine. These <'ouditions afford good
opportunities for working the ground by means of adits or tunnels driven in from
below, should future developments sufficiently assure the permanent valne of the property. Just to the east\vard of the present works the ground is nearly level for a conSi(1erable distance, giving a favorable site for the requisite buildings, hoisting-works,
mill, wood-yards, and other appurtenances.
The mine is at present worked through a single shaft upon the inclination of the
vein, or about 67° from the horizon. The shaft is said to he uear the center of the
propert.y, but is near the south end of its developed portion. It was 250 feet deep in
September, on the dip of the vein. At 80 feet. and 1GO feet, levels have been driven
b etween 200 and 300 feet in let1gth north, and over 100 feet sonth. Below the second,
or 160-foot. level, the shaft bas been suuk already 90 feet, a11d further ~::~inkiug is iu progr ess to open a new lcvellOO feet below the last.
The mine !.las been "rorked duri11g a number of years, and by several different parties, operating generally ou a small scale. The greater portion of the grounu auo\·e
tllo first and second lflvels north of the shaft, and some of the ground soutl.J of the shaft,
have been already stoped ont. The older stopes are for the most part filled up, aud uow
iuaccessible, while the newer stopes, ~till open, show the vein to possess the following
characteristics: a general course of N. 200 \V. magnetic, or within a few degrees of due
N. and S., and a dip' 67° E., both conformablcwiththegeneral strike and inclination of
tllc inclosing slates. The slates are not very hard, irregularly laminated, and carry many
veins anu intercalations of qnartz. The width of the vein is variable; walls not very
well detined. The average width of the stopes is probal>ly about 15 feet. A rec(lnt
stope above the first level, south of the shaft, is 30 feet wide in places. This lies
entirely west of the shaft, while east of the shaft, 20 feet below the first level, a crosscut has been made 50 feet to the eastward, entirely in quartz. The ruass of the vein is
a mixture of quartz and slate. In the ground now sta.ndiug above the second level,
which is generally poor, the quantity of slate seems to exceed that of the quartz. Its
value in gold cannot be very closely estimated by the eye, but it is generally of a low
grade, according to results recently obtained in the mill. The proportion of sulphuTets in the quartz is exceedingly small. Below the second level, both in the shaft and
in a winze which is now being sunk about 100 feet north, the quartz is better-looking,
frequently showing free gold.
The len.!:fth of vein proved in the present works of the mine is about 290 feet
on the firsf J.wel, and abuut 220 feet on the second level. When the property came
into the hant1s of its present owners all the work lay north of the shaft. The finlt
level had been driven, it is said, 240 teet north, at which point the vein becomes pinched.

CO~DITION OF MINING INDUSTRY-CALIFORNIA.

39

This level is now impassable, anrl the ground ca,uuot reaflily be examined. Th·.)
secouu le\·el, at the date referred to, had also been driven 140 feet north in the Yeiu,
auu at that distance the quartz is pinched to a small seam. The level has since heeu
carried on in the eastern country-rock, and, at a point abont 90 feet beyond a crosscut, bas been driven westward, cuttiug what appears to be the wall of tile veiu, uut
developing til us far only a narrow sealll. This iB therefore practically tile nort.h end of
the pre::;ent pay-chute, though the vein continues, and shonld be opened out by drifting either ou a second or n, lower level, in the expectn,tion of finding a widening out
of the ledge, and thus developing a greater length of productive ground.
Uouer the new management both levels, the SO-foot and the 160-foot, have been
driven soutlnvard from the shaft. Both passed. tilrough a mass of mixed quartz an<l
slate, which afforded a low yteld of gold by m1lling. At abont 45 feet from tile shaft,
on the first level, the quartz abruptly terminated, having been apparently cut otl' by
a dike; and on the second. level the same dike was encountered at ~t distauce of 7.i
feet from the shaft. This dike of eruptive rock has a course about N. 70° W. magnetic, making an angle of abont 50° with the course of the vein. Its dip is south at
a. pretty high angle. Its width, ju<lgiug from developments under ground, and from
appearances on tbe surface, is only a few feet. Search for the continuation of the
vein beyon<l the dike has not yet been tilorougilly made. Ou both levels a drift has
been run ou the conrse of the dike, but not in the regular country-rock of the vein.
I am uualJl e to S<")Jy with certainty \vhether the dike has occasiolled any extem:!ive
faulting or displacement of the vein, but snell does not appear to be the case at present; an•l, if tile vein is continuous beyond the dike, it will probably be fonml witbout
much trouble. Whether or not it is contiuuous remains to be proved. Tile dike is
therefore the present southern limit of the proved quartz-vein, and tile pinch on the
north, alreally described., is the present liwit in that direction.
llet.ween these limits the developed ground of known value bas been, as already
stated, chiefly stopcd out. North of the shaft, above and along the entire length of
the first level, the earlier operators of the mine had stoped away a consi<lerable portion, leaving, however, a large reserve betw-een these stopes and tile surface. 'fhe
present manager has raised stopes along the entire line of this reserve for perhaps
10 or 20 feet, but, unfortunately, tile rock ~·ieldetl so poorly in tile mill tilat the grouutl
wtts subsequently abandoned. Between tJ..-., .irst and second levels north of tbe shaft
were the sropes of the late owners, and from this region came the ore which made au
cxcelleut. yield durill~ the six JJJOilthB previous to the purchase by the present owuers.
Some ground in this block, remainin~ at date of purchase, bas Bince been stoped, affimliug good returns, bnt all of kllown wort!: in tilis portion of the wine bas now
beeu removed. Son til of shaft in first level a; large stope bas been made by the present management. It extem1s from near the shaft to the soutilern liw1ts of the q nartz,
and rises as high toward the surface as it is prudent to go. From this chamber, whicil
has a width of 20 or 30 feet, probably over 2,000, perhaps 2,500, tons of ore have
beeu taken and lllilled, hardly, if quite, paying the costs of mining and milling.
Below this z:;tope, between the first aucl second levels, the ground is all standing.
This block is practically th<' only known reserve of uuprospected or unimproved value
aho~e the second level. Should it be no 1·icher than the stope just alwve it there
would hardly ue profit in working it, bnt, as the vein bere is very wi<le, tilcre may
possibly be fonurl a better seam somewhere between the walls of the vein, aud in tl.Ji::;
Lope it should be prospected.
The present condition of the mine may be briefly snmmed up as follows: The l<'ngth
ofkoo\YD vein, limited on the south by a dike and on the north by a piuch, is 2UO feet
on the first level, and 2ZO feet on the seconc1, diminishing therefore in depth. Above
the second level, between these limits, all the quartz that is now believed to be profitahle for working has been stoped out, though large reserves of lo\v-grade qnartz remain, and further prospecting may show some portions to be valuable. The hope for
the future, tlwrcfore, licB in opening 11ew ground below the second level, all(l iu exteudiog the work lougitudina!.ly witil the purpo~e of opening up a greater length of
orc-gronnd. The sinking now in progress gives most satisfactory indic::ttions of a goo<l
vein ancl profitable qnartz. The probabilities are that the shaft and winze will opeu
a ulock of very good milling-ore.
The iloisting and pumping works are established. at the mouth of the sh::tft., which
Jws a nearly uniform pitch of 67° from the hmizon. When complete its dimensions
will be 7 feet by 14 feet over all, timbered up with square timbers in three cornpartmeuts, each about 5 feet. by 4 feet. Two of these are designed for hoisting ::tnd one
for pumping. The rock is hoisted in iron buckets, sliding upon guides. Tile shaft is
providPd with an !:l-inch lift-pump, which extends to the 160-foot level; and there is
already a supply of pipe to reach to the level below. The mine at times is very wet,
and of late the water has proved a cause of serious delay in sinking, as the means
provided for its removal were insnfficient.
Tlw hoisting and pumping machinery is clriveu by a steam·engine, 14 inches dianteter of cyliuder, which also drives the stamps; tile mill ~md hoisting-works being uu-
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der one roof. This arrangement, though well adapted in some respects to a small
scale of operations, possesses the di.sad vantage of making the ~everal departments of
the work too closely dependent upon each other. If tlle pump is driven at the most
advantageous speed the stamps run too slowly; and, if an accident causes a stoppage iu
one department, it is very liliely to dela;y all the rest of the work. The mill has 10 stamps
of about 800 pounds eacll. · Their average speed is from 64 to 70 9-inch drops per minute,
thongh they might be nm to 80 if disconnected from the other machinery. Their duty
in cr·ushing rock varies, but may average 2t tons per day per head. Amalgamation is
effected in the battery and on plates, as usual. The tailings run over blankets for the
accumulation of the sulphurets, but these form an inconsiderable proportion of the
ore. The costs of mining and milling are comparatively low under the ad vantages derived from working a large vein of rather soft rock, and from the chea,puess of fuel,
thuber, and other essential ma,terials. Cord-wood costs fi·om $2.25 to $Q.50 per cord.
Labor varies from $3 to $3.50 per da,y. According to the data olltained fi'om t.nerecord
of operations, tile tota.l amount of ore miueu by the present company up 'to August
1 was 3,842 tons, and the whole mining and milling cost of this, including all prospectillg and dead work, was $5.88 per ton. 'fhis includes also bullion and geneml exptnses. The average cost of milling alone, during this period, has been a,bout $1.50
per tou, leaviug $4.3H per ton for all otiler current costs. As the prospectiug and dead
work have probably been somewbat in excess of their due proportion under ordinary conditions, this cost may be regarded as a safe indication for the fu_tnre, if the width,
hardness, and ore-producing capacity of the vein remain about as they have been in
the past.
As uearly as I could ascertain, the average yield of the rock worked by the late owners, during tile five or six months prior to the purchase by the preseut company, was
auout $10 per ton. All or nearly all t.his rock came from between the first and second
levels; and, at the time of the transfer of the property there was a small pillar remaining of similar quality. This was mixed, by the present snpcriuteudent, with
other rock in tile mill \Yhile it lasted; and, during the six or seven months of the
present year, Jnly iuclusive, the highest month's average yield has been $8.14 per tou,
and the lowest $4.12. The total receipts for this period, divided by the number of
tons milled, shows an average yielU of $~.84 per ton of ore.
There would be but sma,ll hope for profitable busiuess in the fnture if there were no
prospect of increasing the yield thus far obtained by t.he present owners. There is,
however, much encouragem ent in the appearance of the ground now being opened
below the second leveL Should the present indications be found to fairly rciJresent
the character of the quartz, the yield should be brought up to the origiual estimates,
say of nine or ten dollars per ton.
This, with an expense of, say, $f) per ton, (or, when working on a large scale and
witil increased facilities, a still lower cost than this,) would leave a marginal profit of,
say, $3 per ton or mor~.
The so-called Bast Vein has lately been receiving some attention in the way of exploration.
It crops out boldly about 300 feet east of the Erie hoisting-shaft. Its croppings can
be traced for a long distance; and they might readily be assumed to belong to the Erie
if not carefully observed. They appear, however, to indicate a parallel vein, which,
so far as surface-croppiHgs show its cllaract.er, is large and permanent.. Little or nothing is yet known of its value. Some prospects have been obtained from panning the rock
from the cro_ppings. At present a pit has been sunk upon it; from tbe surface, and on
the second level of the mine, north end, a cross-cut is lJeing run through the countryrock to strike it.
The Original Amador claim covers 1,450 linear feet, while the underground workings e~tend about 6[.0 feet iu a nol'tlnvesterly direction from the south boundary. The
mine is opened by three shafts, which follow nearly tile dip of the vein, inclined, say,
at from 400 to 70o.
The southernmost of these shafts, 68 feet from the south boundary, 175 feet deep, of
small dimensions, was used by the oldest workers of the mine. Of late it bas been
employed as a pump-shaft, a, steam-pump being establisLed at the bottom of it. The
middle shaft is 196 feet northwest from the. last. mentioned, and 48 feet vertically
above it on tbe hill, 356 feet deep on the vein, and is the main working·shaft, though
in poor condition for extended operations. The upper shaft is alJout 133 feet fartLer
nol'th. Its mouth is, say, 17 feet above t.he mouth of the present working-shaft. It
was designed and partly sunk by the recent owners as a new working-shaft, but it is not
yet completed. The gronm1 bas been E:'xcavated from the surface to bottom level of
the mine. Tbc ground passed through by these shafts has been opened horizontally by
drifts at various levels.
The vein courses northwest and southeast, dips from 40u to 70o, averaging, perhaps,
about. 55° E. It has a, bard, slaty green tone as a hauging-wall; while the foot-·wall is
a son1c-what soft, coal-black, thinly and inegnlarly laminated slate or shale. Tho vein
has many features in common with those of the celebrated Hayward, Awaclor, au<.l Key-
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stone mine~. The last-named mine is a near neigbhor on the south of ·t he Original Amador. The vein varie~ in width from 1 or 2 feet w ~0, and perbaps wore. It presents
two characteristic Hearns, commonly distinguished as the hanging-wall vein aml tho
foot-wall veiu. These may be present together or single.
The banging-wall vein appears to be usnally mncb the larger of the two. It generally consists of hard, white quartz, frequently mixed with much greenstone, aud sometimes joined to the greenstone of the hanging-wall rock, without any gouge or welldefined limit between theru. This quartz carries some iron pyrites or snlphnrcts,
usually sparsely distributed in spots and bunches, not often in seams. The general appearance of the banging-wall quartz now visible is of tbat low-grade rock.
The foot-wall quartz is usua,Jly a narrower vein, inclosed in or associated with the
soft black slate. It shon-s an abundance of clefts and crevices, in which arc sPams of
s•Jlphurcts, and sometimes visible free gold. So far as known it has always been mnch
richer tbau tbe banging-wall quartz, and in the old works was stoped out, while the
hauging-w~Lll quartz was left, the latter being at that time too poor to pay. As already
ooscribed, this foot-wall quartz may be associated with the banging-wall quartz, or it
ruay form isolated bunches, or chutes, or chimneys in the foot-wall slate.
The condition of the mine may be summed up as follows:
1. In the portion of the mine south of the middle shaft, and above the third leYel,
there remains a large quantity of banging-wall quartz, but with a small exception all
the known foot-wall quartz has been removed.
2. North of the same shaft, and above the same level, there may remain gooLl ground,
but it is not yet proved.
3. Below the third level, and south of the middle shaft, the vein takes an easterly
pitch into the greenstone, so that at the fourth and fifth levels, where it has been
reached by cross-cuts, there is a mass of greenstone 50 feet thick interveniug between
the quartz and the regular foot-wall slate. This greenstone may be regarded as a
"horse;" and the probability is that in greater depth it may disappear, and the quartz
return again to its true place at the junction of the greenstone and foot-wall slate.
The so-called foot-wall vein is almost entirely lacking in this portion of the mine so
f;u· as present developments show; and the hope for the future :is, that when t be bottom
of the greenstone-horse is reached the coming in of the quartz in its true place will
alford a good foot-wall vein of pay-rock.
-t. Below the third level, on the north side of the shaft, there are large bodies of
quartz opened, of which the greater portion stands now in reserve. The exact relation
of this quartz to the banging-wall vein found east of the greenstone-horse, further
south, is not yet quite clear. It remains to be seen whether t.he greenstone pinclws
out, and the two veins come together going north. The indications are that this will
take place in depth, since lihe foot-wall slate in tlle fifth level is taking a flatter pitch
than it has had above. Of tlw quartz removed from this ground some portions have
been excellent in quality, but the mass of it, as indicated. by our present data, is of
low value.
5. I have made no careful estinsate of reserves now standing in the mine, since the
preseut iudicatious are that only a small portion of it, if any: will prove to be vvorth
stoping; and such port.ion or portions have yet to be determined by special tests.
The quantity of quartz is, however, not in question. I think there would be no dif11cnlty in supplying the mill for a long time to come with the quartz now available; but
the quality indicated by the crushings, so far, is such as to make an exact estimate of
reserves of but little moment.
The yield of the quartz had not been exactly determined by mill-results at the date of
my visit, as no complete clean-up bad bten made. The mill had made a continuous
ruu from about the middle of July until the last of August, crushing, according to tho
records at the mine, 2,347 tons of quartz. Tbe yield of this rock, obtained from partial clean-ups, is est.imated to have been about $4 per ton.
Since t.he date of my visit the clean-up for September bas been made. The value of
the gold is not exactly determined at elate of writing. but will exceed $8,400. The
amouut of ore crushed was about 1,300 tons, equal to about $6.50 per ton. The average prouuct thus far obtained would not be far from $G per ton.
With regard to this ~-iel<l it is to be ol!served, :fhst, that the difficulties of starting a
new mill and of obtai11iug immediately a fair percentage of the value of tbe ore, aro
sometimes so great. that it would be unwise to base any conclusions on t be first results until they are confirmed by longer operation. A variable and sometimes large
. amount of gold must be .a bsorlJed by and remain upon the amalgamating-plates of a
new mill, and t,bis item alone may considerably diminish the amount of gold obtained
from the first run. Thus Mr. Oliver tells me that in the case of the now Coulter mill
at the Sierra Buttes mine, it was only after three months' rnnuing that the yield of the
rock was equal to tbat crushed in the other two mills of the company, at work on similar ore. During the first month the diil'erence was $4 pt~r ton; and suhse(p1ently tho
improvement was gradual, until the yield in the new wiil 'vas finally brought up to the
average yield in the others.
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In the presPnt case the opemtions of the mill show a gradual improvement. Th~~t
the yitld of the rock, however, will full far below the estimated value, and probably
below the working-co~:>ts, is too clearly indicated.
Further, the rock thus far crushed in tho new mill bas come chiefly from the stopes
opened a,bove the fifth level. Only small qua,ntities have come from other points
iu the mine. None had yet been t.akcn, a,t the elate of my visit, from the immediate
vicinity of the l:1rger of the two stopes that furnished the rock for the working-tests
made by the recent owners, although some have been crushed fi·om a stope not far below it. I think it quite improbable that this circumsta,nce will furnish the reason for
a lower yield than wa,s expected, for, judging of the rock by its appearance, that which
bas recently been crushed is quite as good as that which remains in the stope referred
to; hut it still remains to be determined by special tests whether the rock so far crushed
f~1irly represents the average va,lue of the quartz now a,vaibble in the mine, or wlletller
there are any portions of the mine tllat may yield a higher grade of ore.
With regard to the wide difference betweeu this yield obtained and that estimated,
I have but a simple suggestion to offer, in effect., thttt, accepting as true the reportetl
milling results on which the estimates were based, it is probable, in the ligllt of our
present knowledge, tbat the yield of the higher-grade rock obtained from tbe foot-wall
chimney, before descriued, nmluly raised the average valne of the rock obtained from
the larger s1ope in tlle hanging-wall quartz, wllich is of much lower grade.
The working-expenses of the mine dnriog July and August are set forth by detailed
statements furnished from the office. 'l'he mining-costs are as follows :
July.

Officials . ____ •. ______ • _. , ____ ... ________ •• __ .• _•• _____ • _. _. _. __ $500 00
Extracting ore, (labor and matenals)---- ·-···· ·----· ·----· ·-··. :~. 780 52
Prospecting and dead work·---.-·-------· .. --··----·----------- 2,037 31
415 28
General \Vork ------------. -----· ·-···· ·---·- ··---- ·--- ·----· __
I-Ioisting-\vorks .••••. _••... _•••.. __ •. _•• _..••••. ____ •• ___ ..... .
510 00
7,252 11

August.

$:l00 00
1, 991 04

2, 452 39
11 50
431 l:l5
5,3~6

78

The amount of ore extracted from the mine in July was 802 tons, and in Angust,
1,178 tons. Taking the figures given above, the total mining-cost (not jucluding milling) was, in July, $6.71 per ton, and in August, $6.13 per ton. The amount of prospecting-work :1pplied to the amouut of ore extracted, was, in July, $2.48, and in August,
$1.73 per ton; these sums, snbtracted from the foregoing, leave the ruining-costs, l)rospecting deducted, for July, $4.23, and for August, $4.40 :per ton. It is to IJe observed
that the present unexpected eontlitiou of affairs bas induced a, consitlerable outlay for
prospecting; and t,his, ·wheu a,pplied to tlle amouut of ore extracted, considerably iuereases the mining-costs per ton. The cost for extraction, moreover, while applied
only to the amount of ore hoisted, really cove1·s tlle cost of breaking a large amount
of rock remaining in t.be mine, and yet to be raised. The supcri11tendent estimates
1,500 tons as broken iu the mine and ready for hoisting. This, of course, unduly mises
tlw mining-cm;t for the period of time in question.
The current costs of \Yorking will depend largely upon the relation which the outlay
of prospecting and dead work will bear to the cost of actnal extmction. If the quartz
now open and available in the mine were to bestoped out~ or if the ground to be opened
in future should present a,s faYorable conditions for working as that now opened, the expenses ought not to exceed much, if at all, -the estimates made at the time of the purchase of the property, say $6 per ton for mining and willing. If, however, the hanging-waH quartz in deeper workings should remain too poor to pay, and tlle work in the
mine should tl.n1s be restricted to wha,t migllt be found of the narrower seams or
smaller chutes of foot-wall quartz, the cost of working must necessarily be increased.
Tbe mine is a,t present fnrnisbed with hoisting-works located at the mouth of the
middle shaft. These comprise an engine, 12 inches diameter of cylinder, with one
steam-boiler and two windiug-reels. The shaft is fitted for hoisting with two iron
lmckets of 1,000 pounds capacit.y each. The shaft is in rather poor condition, baviug
been sunk at various angles, which make it inconvenient for hoisting. The water is removed from the sonth shaft by means of a steam-pump ; from the bottom of the middle shaft it is taken out by a bucket. The hoisting-works at tlle middle shaft are indosed by a snitable shaft-house bnilt of wood, connected with which is a smith's shop.
The mill is located between the middle and the north shafts. It is connected with the
former by a short trest.le-work, so tllat the cars having received their load of rock from
the bucket are moved into the mill and deliver their cha,rge at the rock-breaker. The
mill is furnished with one rock-breaker, which prepares the rock for the stamps. There
are 40 stamps, each said to weigh 750 pounds, lLaking 78 blows per minute, dropping
about R inches. Judging from their w01k 1bus far their capacity will be about a ton
and a half per bead per day. Amalgamation is effected in the battery, and each battery is vrovded with au apron or table covered with an amalgamated-co:pper plate,
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over which the crusheu material passes, and thence on to blanket-tables n,bout 20
feet in length. Tht' blankets are washed eyery half hour and the accumulated sulphnrets and concentr~tted ore are ground iu a pan for six hours. That wllich passes
away from the blankets escapes from the mill, and is subject to no further treatment.
The sulphurets having been grounu in a pan are reserved for further concentration.
Percussion-tables are now being const~,:ucted in the mills for their treatment. Tho
operation of the mill appears to be genomlly satisfactory. I caused a series of assays
to be made of the tailings escaping from the mill. The results varied from $2.fJO
to $3.26 per ton. This value might perhaps be diminished somewbat, though not
much, by additional appliances for saving the gold, bnt it clearly indicates that the
difference between the yield expected and that obtained is not to be accounted for by
imperfect milling.
The power for driving the mill consists of a steam-engine, 18 inches diameter of cylinder, by 42 inches stroke. Steam is furnished by two boilers set separately in brickwork. This machinery appears to be well established and adapted to its purpose. It
has been provided under the new management, as the turbine originally placed in the
mill proved to be inefficient. Since the mill started in the middle of July the steampower has been working satisfactorily.
The costs for milling in July were ....•........•..•.............••••...... $1,594 78
And in August ...........•.•.......... --................................ 3, 601 ti9
Making a total of.... . . . . . . . . . . . . • • • . . • . • • . . . . . . . . • . . • . . . . . . . . • . . . .

5, 196 47
Tons.

The amount of ore crushed in July was......................................
847
And in August .........•.....•....••••••..••••.••••...... _......•.......... 1, 500
Or in all .•.••••.••..••.•..•.•••••.•..••••...•...... ~ •.• ~.. . . . . . . . . . . . . 2, :~4 7
The cost per ton in July, therefore, was ....................................... $1 88

s~~~~~~~~~tof-.:::::~~::-.:::~:::~:::::::::::::~:::::::::: :::: ~ ~:::::::: :::: ~ ~~
This cost may be decreased if, under more favorable conditions or with softer rock,
the monthly duty of the mill should be increased, as may be the case.
On a foregoing page the total costs for mining in August, per ton of rock extracted, were shown to be .............................. _.. .. . • • . . . . . . . . . . . . . $6 13
Deducting the cost of prospecting per ton.................................... 1 73
We have as ordinary mining cost.......................................

4 40

As this is said to have included some other extraordinary expenses this sum
might be still further diminished, and we may probably take as a minimum
cost per ton .. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 75
And allowing a milling-cost of . . . . . . . • • • .. .. . . • • . . . . . . . . . . . . . . . . . . • . . . . .. . . . . 2 25
We have as a miniroum of working-expense under any probable conditions 6 00
The yield per ton according to present data is ........................ _........ 5 00
And this leaves a net loss per ton of...... . . . . • • . • . • • . • . . • .. . . . . . . . . . • ..

1 00

In the same vicinity the Keystone bas yielded from $35,000 to $40,000
per month during the greater part of the year.
At Plymouth, the Phamix mine is being developed into one of the
most valuable mines in the county. A.t the present depth of the main
shaft, 500 feet, the ledge bas attained the width of ~0 feet without defining its full extent, aud the whole of the ledge ranging from $10 to
$100 per ton. A. 40-stamp mill in connection with the mine is now being
erected with the most approved ~~ppliances for saving gold and sulpllurets.
The Alpine, a continuation of the Pba.mix on the north, at a depth of
300 feet is turning out excellent rock, and gives every assurance that it
is a valuable miue.
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Near Jackson, the Kennedy is fast assuming its position among the
most valuable mines in the county; the average yield of the last cru~:;!;.
ing reached $24 per ton, and the rock increases in Yalue and quantity
as greater depths are gained. A fine shaft, with powerful hoistiugworks, is sinking southwest of the old shaft, to strike the ledge at a
depth of 400 feet. The mill is running constantly from rock supplied
through the old shaft, from the first and second levels, yielding from
$15,000 to $20,000 per month. A new 40-stamp mill will be erected
early in 1873.
The .Amador, Oneida, and other mines near Sutter Creek, are yielding
large returns. The former, better known as the "Hayward" mine, has
been disincorporated preparatory to its transfer to English purchasers.
With the completion of the Sutter Canal, of which but a few mil·~s are
now unfinished, the expenses of milling will be materially reduced, ag
it will _yield an abundant and unfailing water-supply for power throughout the year, even in the dryest seasons.
A rich cliscoYery was made recently on the 270-foot level of the Bunker
Hill mine, extending up to the 170-foot level. The rock is well charged
with free gold,· and very rich in sulphurets, paying from $50 to $75 per
tou.
'Vork on the Summit mine is progressing, and the main shaft has been
put down 360 feet. From present indications the lead will be reached
soon. The hoh;ting-works, machinery, and in fact everything about the
mine is new and first quality.
East of J acksou is the State of Maine mine, which as far as the ledge bas
been sunk upon gi\es eYidence of permanent value. A fiue water-power
mill connected with the mine has recently been ·completed.
The Marklee mine, situated north of Volcano, is doing better from
the number of stamps employed than, perhaps, any miue in the county.
The Marldee, aud other mines in this vicinity, establish the fact that
rich gold- bearing ledges exist in the county outside of the Amador belt.
In addition to the quartz-resources of Amador County, it contains a
large area of unworked placer-ground, which will afford profitable employment to hundreds of men as soon as water can be had. The great
want of the connty is water; but this will, ere long, be supplied by the
completion of the Sutter Canal. \Vhen that event shall take place, a
new impetus will be given to every industrial pursuit in the county, besides opening up new branches of labor and business, adding largely to
its population and wealth.
Mr. Skidmore informs me that, out of thirty-two circulars and millblanks sent to Amador County, addressed to the various mine owners
and superintendents, not one reply was receive<l, and no blanks were
returned.
EL DORADO COUNTY.

This county, noted as the locality of the discovery of gold in California, is situated between the Cosnmnes River and the Middle Fork of the
American. For anum ber of years after the exhaustion of the surfaceplacers, the <lecline in populatiou and wealth here was more marked
than in any other portion of the gold-region. In 1861-'62, during the
wild quartz-excitement prevailing in the State, the numerous veins exposed on the surface attracted the attention of speculators, who formed
iucorporations for the purpose of selling the stock rather than for the
development of the mines. With the collapse of this excitement, El
Dorado acquired au unenviable reputation as a mining-field, which it
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bas taken years to outlive. Within the past two years, however, attention has been drawn to her extensive fields of auriferous dirt, her peculiar" seam-diggings," and her rich ledges of gold-bear·ing quartz. The
result bas been that her old-time prosperity is returning, quartz-mines
have been opened, and vast enterprises are in progress for the purpose
of bringing water in abundance on the deposits of auriferous ground
which extend from the lava-capping of the high Sierras to the vine-clad
foot-hills on the border of the Sacramento Valley. Two of these, of more
than ordinary magnitude, will be briefly noticed.
The California vVater Company, of San Francisco, bas undertaken a
system of works for the supply of the country between the Mi<ldlc and
South Forks of the Amc:>rican River, at a cost which it is estimated will
not be less t.han $250,000. From a system of lakes and of natural
streams rising on the western slopes of the Sierras, at an elevation of
6,000 feet above sea-level, a series of ditches, flumes, tunnels, and iron
pipes will convey 4,000 to 5,000 inches of water down the various ridges
through the auriferous region to the foot-hills of the Sacramento Valley,
thus supplying an area of about two hundred and forty square miles,
the greater portion of which contains gravel and auriferous dirt in payiug quantities. The entire length of the ditches, flumes, &c., will not
be less than two hundred miles. Where practicable, iron pipe, 22 inches
in diameter, made from No. 12 and No. 16 iron, Will be used. The iron
is cut in ?.-feet plates, bent by machinery and strongly riveted.
When thus prepared in 18-feet sections, it is ready for use, and is buried
2 feet deep in trenches cut for the purpose along the line · of tile
ridges selected, after careful surveys, as the most practicable routes.
At one point, crossing the head of Greenwood Valley, one contin,uous
mile of this main pipe will be laid, overcoming a mean depression of 330
feet in crossing the valley. By the use of extensive reservoirs and lligli
dams near the supply-heau, the water will be rendered available
throughout the entire year, even in the driest seasons. This company
owns large and valuable mining-interests also.
The Mount Gregory Water Company is engaged in a like undertaking·, but of less magnitude. Its operations are fully described iu Mr.
Pairchild's paper, given below. It is believed that all the water furnished by both companies will be in demand within a few years. The
contemplated water-rates will be 10 cents for ten hours, per miners'
inch.
The lower portion of the county (from the valley to an elevation of
3,000 feet) is traversed from north to south by several distinct belts of
auriferous ground, generally running iu ridges between the Miudle
Fork and the South Fork of the American. These belts are respectively tP-n or twelve miles in length, and from one to two miles in wioth,
with strips of non-auriferous ground lying between them. Tile general
appearance of tbe gold-bearing portions of the country differs from that
of the country (in Placer County) nortli of the l\Iiddle Fork; here there
exist little or no cementetl gravel and no indications of channels or
'~dead rivers." The "channels~' of Placer County probably entered
the county higher up, in the region described by Mr. Fairchild, and the
distribution of gold in the lower portion is probably owing to the distrilmtion of the contents of t,hese higher ehannels. Tilese belts or ridges are
underlaid by vertically-tilted slates, sometimes highly metamorphosed,
permeated in all directions by seam sand small intercalated veins of quartz,
and heavy" reefs" of siliceous·sands. ' This strange formation constitutes
tile '"seam-diggings," the most interesting features of which are exposea
at Georgia Slide and Spani~h Dry Diggings. The seams run in all
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directions, sometimes uniting and again scattering, but not givi11g
promise of nniting in compact ledges, though such is the popular
theory of the miner. They probably continue in this form as far down
as the fi:·actures in the slate have permitted the process of infiltration.
This formation is worked most advantageously by the hydraulic process,
assisted by blasting aud pickiug. The gold does not seem to have been
precipitated in the seams in the same way, as in quartz-letlges, but
rather to have beeu brought in lJy the water when the seams were filled
by infiltration. It is therefore generally fouud in the interstices between
the quartz and slate, and is readily released by water, though in some
iustanees small mills luwe been advantageously employed in crushing
the quartz.
The ~trong ledges of this part of the county are on the borders of a
belt of greenstone, and present all the characteristics of regnlar lodes.
Of this clm-:s there are many promising mines, lJut their development is
so limited as not to require special meution. Only a few, in an advanced
stage of working, will be noticed.
1 he Saint La~creucc mine, justly considered one of the most valuable
quartz-mines in Ualiloruia, is situated iu Kelse.v district, seven mile"l
south of Georgetown, and is the property of H. P. McNevin, J. C.
Bateman, aiH.l David Buell, by whom it was purchased, in a· partially
dm'eloped. condition, a few years since, for $15,000. At that time bnt
oue level bad been st<lrted, aud tlJe rock yielded from $10 to $12 per
ton. ..A.t the time of the purchase much "dead work" had. been done
on a tunnel, which the owuen;;, who were poor men, were unable to
complete. Under the. present. proprietors this tunnel was carried on a
total leugth of 400 feet, and tlw ledge struck at a depth of 115 feet.
The tunnel is now used for purposes of drai11age, and forms a valuable
a(ljunct to the working of tlle mine. McNevin & Co., on their acquisition of the property, proceeded vigorously with its development, by
sinking the shaft, with such enconragillg results that they ielt warranted
in purchasing t.be adjacent ground, and acquired further, by location, a
total length of 8,600 feet of ground. Within these limits it is reasonable to suppose, from surface-dm·elopment at various points, that other
chimneys or pay-zones exist besides the one now being worked. The
sinking of the shaft was attended with the most marked snccess-the
ledge widening from 2 feet, at a depth of 68 feet, to 8 feet 6 inches, at
present lowest level found, 400 feet in depth, and. the length of the payingzone steadily increasing as each successive level was opened. At first
level, 115 feet from surtnce, the pay-rock extended 105 feet; 200-foot level,
143 feet; 300-foot level, 210 feet had. been opened. in October, 1872,
without limits of pay-rock lJein~: reached-the ledge widening toward
the south, carrying at f<lce of drift 8 feet of "pay." Since then the
400-level h<ls been started, and. main shaft carried down to a depth of
500 feet. A remarkable feature bas been the steady increase of yield of
the quartz, from $10 to $12 per ton for first 100 feet to $30 to $35 per ton
between the third level n.nd. bottom of shaft. The course of the ledge
is nearly north and south, audits dip 45° to the east. The foot· wall
preserves the smoothness aud polish of all large veins in this formation,
while the banging-\Yall is not so regular. A strong ''gouge;, of
black talcose slate, ofteu 6 or 8 inehes in thickness, accompanies the
hanging· wall, greatly facilitating the extraetion of quartz. The country-rock is slate aild green~tone; the quartz, of the blue, laminated
description, rarely shows free gold, carries about 1 per cent. of sulphurets, the latter yielding from $300 to $500 per ton at the Nevada City
Chlorination-Works, where they are sent for treatment pending the
1
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erection of suitable works at the mine. The mine bas powerful steam
hoisting-works, with sufficient pow.er to open the ground to a depth of
1,000 feet. The incline, 12~ feet in width by 4~ feet iu height, is provided with double track and improved cars, and substantially timbered
throughout. The mill has four batteries of 5 ~:;tamps each ; weight of
stamps, 700 pounds; drop, 8 inche!?; power, steam; system of reduction, amalgamation in battery, copper plates, blanket-washing, and four
Haudy concentrators; capacity, 30 tons per twenty-four hours. It baH
been run constantly since its erection. The mine is nearly free from
water, and is worked with great economy, not more than thirty miners
being employed in the extraction of ore and the sinking of shaft.
The Cedarberg mine is situated about ten miles north of the Saint
La.wrence, and is supposed by some to be on the same le<lge, though this
will remail) a subject of doubt until demonstrated by further develop·
ment in the country between the two mines. This mine, situated on
the north slope of a range overlooking the Middle Fork of the American River, about 1,000 feet above the river, was discovered and located,
in1868, by John A. Cedarberg, an indefatigable prospector, who, finding rich fioat-rock in a ravine, near the river's banks, followed it np
the mountain-~ide until he discovered the CI'oppings of the ledge. The
most remarkable feature of the mine has been its enormous product of
singularly rich specimens of foliated gold.* This character of rock is
found on the hanging-wall in a seam varying in thickness fi.·om 2 to 4
inches, and bas so far continued in depth to lowest workings, and in
length as far as t.he levels are opened. The mine was purchased and
incorporated in 1872, the purchase-price being $1~,000, a sum evidently
far below its value. During the last qua.rter of 1872 it bas paid the
present owners $36,000 in dividends, with every prospect of a large and
continuous yield for 1873. The gold-bearing quartz, fi.·om which these
large dividends have been mainly paid, is crushed in fL hanO.-mortar, or
is sold intact as specimens; but the company, on running a tunnel to
strike the ledge below the Cl'oppings, cut five separate, well-defined
veins of low-grade ,quartz, 8eparated by sulphureted slates, which induced them to put up a 10-stamp mill. The hanging-wall is defined but
irregular, dipping ·about ,'700 E. The course, as of all veins in the
county, is nearly north and south, and the formations greenstone and
slate. At the close of 1872 no levels had been run below 100 feet from
surface, but a permanent shaft with hoisting--works was sinking for
deep work. It is expected that the veins cut in the tunnel will unite
on the hanging-wall to a, strong ledge, though perhaps the peculiar rich
seam which gaYe the mine its notoriety may be shut off.
The Sliger mine, also noted for the richness and amount of its "speci·
men" rock, is about one mile north of the Cedar berg:, on the same
course, thou~c.l:llower down and nearer the river. This ledge was discovered in 1864, and is the property of practical men, who, profiting by
the experience of the former owners of the Saint Lawrence and Cedarberg, do not intend that it shall pass .from their hands for a mere pittance. They are said to have refused $100,000 for it. A tunnel has
been started which, at 400 feet, will strike the ledge 200 feet below the
croppings. The gold here is of a different character from that of the
Cedarber~ , and may be characterized as "grain" gold to distinguish it
from the" leaf"-like production of the latter. It is also more generally
diffused throughout the rock, and occurs in wider streah:s. The ledge
bas an average width of 5 feet, though occasionally "'pinching," when
*A collection of these was exhibited last winter in the Capitol at Washington.-R. vV. R.
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the rock becomes richer. The quartz has a more bluish color, and is
lmninateJ in riboon-like bands. Tbe average quartz, not of the "specimen'' character, is also of better appearauce, and will probably pay
a large profit for rednetion. Tue romp~ny owns a 5-stamp mill, but
which is entirely inadeq nate for their purposes, and will be rt'placed by
new and improved machinery on the completion of the tunnel. Meanwhile, as in the case of the Cedarberg, the specimen roek is reduced
by baud, sold to jewelers as on1aments, or sent to the refining-works at
San Francisco, '>v uere its value is determined bs specific gravity. A
shaft is sinkiug to connrct with the tunnel and with a prospectingtunnel run uearer the ~:mrface, on tlte ledge.
Between the two last-named mines are several others of less note,
but of great promise, and apparently on the same ledge. Among these
the Atlantic and Pacific has made the greatest J.leYelopment, ha.Yiug
attained a dei)tb of 130 feet.
I am iNdebted to Mr. M.D. Fairchild, of Georgeto"'n, for the material
of the followiug interesting description of the northern and eastern portions of this county, and for some remar·ks 011 the southeastern part ot
Placer County.
The portions of ElDorado County spoken of lie between the Middle
and South Forks of the American Hi\er, and include the townships of
Greenwood, Kelsey, and Georgetown, and the villages of Georgetown,
(the largest,) Greenwood, Centerville, Saint Lawrencelmrgh, Spanish
DrJ7 Digging-!:!, J olmtown, Volcanoville, Kelsey, and others of lesser note,
comprisiug au area of uot less than one hundred square miles. This terI·itory is in close proximity to Coloma, the site of the old Sutter mill,
where :Marshall made his celP-brated discovery of gold, and, in conseqnence, it was early populated, and made, for a time, so productive a
mining.field as to gain for ElDorado the distinction of being the second
county of the State. About 1855-'56, two small ditches were constructed,
the capacity of one being, perhaps, 300 inches, and of the otlJer 500, by
which the mines were supplied with water. Of course this amount was
only sufficient to conduct mining operations upou a primitive basis, and
as a consequence the populatio11 bas dwindled in proportion as the shallow placers have become exhausted. As the people left this region,
~:;tocklwlder after stockholder in the ditches above mentioned disposed
of his interest therein, uutH the principal ownership was vested in a
single individual. l\luch complaint has been made of the policy pursued
by him, into wLich it is not necessary to enter here. It is enough to say
that the gold prO<luct dwindled to a nominal sum, and that, iu the very
center of an extensh·e and promising mining.region, the ditclJes were
allowed to get out of repair, aud tlJe water so much needed, abundant
at the source of supply, was allowed to flow past the placers, undi1ected
and unused. Other water-projects were disconraged by fears of litigation; and the franclJise thus held, instead. of being a, public benefit, as
all canal systems really should be, degenerated into a public nuisance.
But witbi11 the past year tlJis has been changed. The old ditch property
bas passed into other bands; a ne\v and capacious canal has been completed by a new company, monopoly no longer holds sway, anu a prosperous era is dawning. The principal O\vner of the old canals dispol:'ed
of his right for $185,000 to the Pilot Creek vYater Company, of San
Francisco, which has, during the past year, been energetically reconstructing the property purchased, enlarging the capacity of tl..te mai11
canal, building reservoirs, &c.
The new (.Mount Gregor,y) company, mentioned in a preceding page,
has a ditch l.lelow tllat of t.U.e Pilot Creek \Vater Company, a:H.l reach-
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ing, at present, only from Pilot Creek to Mount Gregory Ridge, a distance of thirteen miles, with a fall of' about 11 feet per mile. It is G feet
wide at the top, 4 at the bottom, and 3 feet deep. The company, bowever, is engaged now, in accordance with its original plan, iu extending
tlle canal from Pilot Creek to the South Fork of the l\fiddle Fork of the
American H.iver, a distauee of thirty miles, it being found that Pilot
Creek would not afford a fnJl head for a ditch of that capacity for more
tllau six months a year. \Vhere the caual taps the South Fork there is
an abundance of water the year rouud, and it is not unlili:ely that the
l\lount Gregory Company will hereafter increase the size of its ditch. At
the head of tltis ditch the river is so nearly level that a dam GO feet big·h
will create in the bed of the stream a lahe fully one mile loug by a fourth
to three-fourths of a mile wide, thus furnishing a capacious reservoir
(should one be needed) lying in the uatural outlet to an immense watershed twenty miles iu length, and thus, practically, inexbam~tible. It is
thns sbowu that the dividing ridge between the l\Iiddle and So nth Forks
of the .American Hiver can and will be abundantly supplied with \Vater
for mining.
Tbe largest continuous body of auriferous drift in the section referred
to is upon Mount Gregory Ridge, bordering the southern bank of t.be
:Middle Fork of the American. At its eastern extremity is a ridge
kuom.1 as Tunnel Hill, much higher than the surrounding mountains,
running north and south, and cutting in twain the lateral "divides''
nmuing west from the main Sierra. Immediately at the base of this
bill the grasel-deposits begin; lateral east and west ridges again shoot
out, and the head branches of many streams, as Missouri Cailon, Otter
Creek, Calion Creek, and others, are formed from springs issuing from
its side.
Tue depth of the urift varies from a few feet to about 300, anu, except
where it is quite sh:tllow upon the exposed points, jutting toward the
river and the canons, the auriferous strata are covered with a heavy
body of volcanic mud, the ''gray cement" of the miners~ The width of
the gTavel-deposit upon Mount Gregory Ridge is about three-fourths of
a mile, and its length fully six miles. This vast lwdy of auriferous
debris is comparatively untouched. At intervals it bas been prospected
by shafts and tunnels, and in a few places the edges have been tested
by the primiti,Te hydraulic operator, with scanty water-supply. ~rhese
exploit:-~tions, as a general thing made years ago, when the price of both
labor and water was high, if they did not then induce ext.en<led workings, have so exposed the strata as to render prospecting quite easy;
and tests have determined that they may become remunerative under
the modern hydraulic treatment, with improvecl appliances and adequate head of water. Near the central part of the deposit tbe bank
bas been exposed upon both sides of the ridge. Upon the southern side,
where Missouri Canon affords a fine depository for tailings, the claim of
Messrs Bowman & Worthingham, and upon the northern side the claims
of Bitters & Co., anu the Mount Gregory Water and Miniug Company
aft'ord the best exposures. The gold-bearing earth in the former is about
50 fPet deep, lying in two strata and overlain with 30 feet of volcanic
Itluo. An area of bed-rock bas here been uncovered, about 30 by 100
feet. \Vork was suspended three ;years ago from lack of water. The
average yield of the gravel was about one dollar per cubic yard. The
nl is mainly quartz, and contains many large, smooth bowlders, of
a, ton weight. The claim covers, perhaps, 20 acres, and with soffit water it will produce a large amount of gold. Adjoining this claim
tlle west, the Mount Gregory Water and l\fining Uompany has a
4M
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continuous body of ground, similar in all characteristics, of one mile in
length. Upon this side of the cllannel tllere is much coarse gold in
nuggets, weighing from a pennyweight to two ounces.
On the nortllern side of the ridge the bank is precipitous, and the
1\Iiddle Fork of the American here finds its bed, 1,500 feet below the
rim-rock of the channel, aftording unequal faCilities for b:ydrau1icking,
the arrangement of tail-sluices, under-currents, &c. The claim ·of Bitters & Co., of 2,500 feet, and that of the :Mount Gregory \Vater and
:Mining Company, of 1,000 feet frontage on the river, expose in slight
workings the character of the drift. Iu the Bitters ground there is no
exposure of more than 40 feet, but the gravel is all gold-bearing, the
"color" being obtained in nearly each pa.nful of dirt washefl, \Tbile it
has not been worked far enough toward the center of the ridge to encounter the overlying volcanic stratum. This gra,~el does not contain
so much quartz as on the southern side, nor are the bowlders so large.
The gold oemus in minuter particles. The material is not hard to wash,
and would melt before a hydraulic pipe very rapidly. A pressure of
nearly 400 feet could be obtained here; but only a very small bead has
been lleretofore employed. The bank, at its greatest depth, must be
nearly 380 feet deep; it is shallow only upon the extreme verge of the
rim-rock. Its yield per cubic yard has been probably about 40 cents.
The ground adjoining this upon the west, purchased b,y the Mount
Gregory Water and Mining Company, was worked considerably, many
~7 ears ago, with a smallllydraulic. The bank exposed shows three strata
of auriferous gravel, alternating with sedimentary deposits a few feet
thick, and the whole overlain with volcanic mud. The aggregate thickness of the gold-bea1·ing strata is about 35 feet. Though the portion
exposed is not as easily "piped" as that disclosed on the face of the
l~itters claim, it is, nm~ertheless, not invulnerable against attack by
hydraulic force. The entire body of gravel "prospects to the pan," each
panful generally yielding several good-sized scales of gold, besides numerous infinitesimal particles. It will probably produce nearly 60 cents
per cubic yard.
Toward the west, down the ridge, are four or five •' drift"-claims-diggings whieh properly should be worked by hydraulic power, but from
which, in the absence of water, the owners are constrained to extract a portion of the lower stratum of gravel and wash it as rain occurs. The dirt
so drifted out and -washed will probably average $2 a car-load, the box
of the car being about 2~ feet wide, 5 feet long, and 11 feet deep. The
most extensively worked of these "drift"-claims is upon the extreme
end of the .l\Iount Gregory Ridge channel at its embouchure into the
Middle Fork. It is upon a knoll called Buckeye Hill, isolated from the
main channel by a reef of serpentine rock, which here crosses tlle
country, while the gravel-banks have mostly been precipitated toward
the l'iver below, leaving an intervening crescent of smooth rock. There
are, perhaps, 40 acres eovered by this gravel-deposit, 20 of which are included in the claim of A. \V. Flora & Brother. These gentlemen have
pen;everingly worked here for many years, each season drifting out
what dirt they could wash with the sparse amount of water they were
able to procure, and waiting for a time when a regular supply would
enable them to operate with hydraulic apparatus. The amount of dirt
thus drifted and washed each year varies from 1,000 to 1,500 car-loads,
which has thus far produced an average of $2.50 per load. Their sluicing capacity is not great, a few lengths of small boxes being deemed sufficient. Yet, by this primitive, and undoubtedly wasteful method, over
$40,000 has been produced from the claim. The drift-channel has been
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prospected !!50 feet from east to west for a width of 100 feet. It is supposed to be at least 200 feet wider. An attempt was once made to
hydraulic the bauk with 40 inches of water. That was in the better days
of the Pilot Creek ditch, and this amount of water (which, later, coulduot
be obtained) was found inadequate, though the operation was remunerative to the miners. By tllis hydraulic operation, the bank bas been
exposed on the west to the depth of 130 feet, Rhowing several strata of
gold-bearing gravel, alternating with sediment, precisely as described
above in the claim of the :l \Ionnt Gregory Company, adjoining the Bitters ground. It is estimated that the extreme depth of the deposit in
the center of the bill is 240 feet. All the different strata, beside the
volcanic mnd and sedimentary strata, are found to coutain gold in appreciable quantities, but the lower stratum only has been drifted upon.
This has been exploited with reference rather to the convenience and
facility of handling than to its richness or the pursuit of a systematic
method of mining. The gnwel bas been taken out in thickness from 6
to 15 feet only; the cham uers and galleries of the miue still exhibit,
above, and on either hand, the immense bed of auriferous dirt, from
every panful of which a fine "prospect" can be washed. In 1871, from
about 1,200 car-loads of dirt~ 320 ounces of gold were cleaned up. In
1872 the Yalue of the gold taken out exceeded $3,000. These amounts
represent the labor of two or three men who are doing little else than,
prospecting the ground, and who work but a small portion of the year.
The area of deep gravel-mines upon Mount Gregory Ridge is not less
than four square miles. Upon the outer edges of the drift-channels the
shallow placers have been exceetiingly productive. The bed-rock is
metamorphic slate, through which run many quartz-seams or smal1
veins, some of which are rich in gold. A few have been opened, and a
10-stam p mill is now running upon ore taken from a -vein near Volcanoville, a town upon the ridge. This quartz-mine is owned by :Messrs.
1\fcKusick, Thomas & Jackson, and tlw rock yields about $13 per ton.
Across the Middle Fork of the American from this ridge are the towns
of l\iichigan Bluff, Sarahsville, and Forest Hill, all apparently located
upon the gravel- beds of the same age.
At the eastern extremity of .l \Iount Gregory Ridge, two more distinct
gravel-channels, coming from the south, intersect it at right angles. The
first of these is perhaps one mile square, with an average depth of about
40 feet, and was prospected many years ago with both tunnel and shaft;
but it was never worked to any extent, being situated so high up toward
the source of the canons through which it finds drainage that difficulty
is experienced in getting the required fall for tailings. Morem.-er, the
lack of water previously spoken of bas prevented the working of this
ground. It can be opened upon the Middle Fork hill-side and made remunerative, as the gravel almost invariably shows gold in panuing, and
some that bas been drifted out in several localities ha5 been found rich.
But the most extensive of these drift-channels is one which intersects
the main ridge near the claim of Bowman & Worthingham. Its average width is nearly one mile, and its greatest depth about 200 feet. In
length it is fully three miles. There are several openings upon it where
bydraulicking upon a small scale has been carried on many years, that
is, for a few months in each year, when water could be obtained by
small ditches from the adjacent canons. It crosses three branches of
Otter Creek, where they flow through deep gorges, upon each bank of
which the exposure of gravel has been made. The bottom stratum is
principally quartz-gravel and sand, in some places covered with volcanic
mud, and in others denuded of all bnt a few feet of reddish loam. In
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some of the openings immense bowlders of quartz are found, washed
. smooth as any pebble, some of which weigh over 25 tons. Large n·uggets of gold are found occasionally in this channel. The principal openings upon the channel are near the center, at Kentucky Flat, tailing
into the northern branch of Otter Creek, and upon its extreme southern
end, at Tipton Hill, where the sluices tail into Rock Creek, a trilmta1y
of the South Fork of the American. Fully three square miles are covered
by this deposit; and its gold-producing capacity can be judged by the
following statement of the working and yield of the claim of Schlein
Brothers, Tipton Hill.
This claim bas been opened for a number of years; and with a small
head of water, varying from 20 to 100 inches, a fall of 70 feet for
hydraulicking, a short "string" of small sluices, and common duck-hose,
and without the use of quicksilver, it has produced an average of $6 per
day to each man employed. The owners of this claim estimate the
length of this drift-channel, to one of the branches of Otter Creek, at
8,000 feet, and its width at 800 to 1,600 feet. There are ample facilities
for extensive working; the fall for tailings is good, and a hydraulic
pressure of 300 feet can be obtained at little outlay.
·
The channel from Tipton Bill, intersecting Mount Gregory Riuge near
its eastern extremity, must lla\e flowed, if the" ancient-river" theory is
correct, from south to north, since at the northern end the rim-rock is
perhaps 100 feet lower than at the southern.*
Parallel with Mount Gregory Ridge lies the divide between Otter
Creek and Missouri Canon, occupying an average width of one mile and
in length auont se\en miles, the greater portion of which is covered
with auriferous drift.. Its main features are similar to those described
in the l\fount Gregory region, though the bottom stratum of gra,Tel is
generally not so thick, while in many places the volcanic mud or
"cement" is thicker and harder. The strata above the bottom ha,Te
b~en less prospected. The bottom stratum has in the main been exhausted by drifting. It was excessively rich, yielding in many instaucet; from 10 to 50 ounces to the panful. In depth the drift is from
10 to 300 feet, but the small water·snpply upon the ridge, the hardness
of tlw stratum next to be attacked if work is continued, and the general
decay of the section, have left all the upper layers nearly intact. In
some· localities some of these are known to contain gold enough to warrant b~ydraulic working; aud the advent of water will lead to the washing away of much of tllis ground, the facilities for tailings being excellent. Upon this divide are located the diggings of Gopher Hill, Darling's, Harrison, Cement aml Bottle Bills, J\Iount C;:tlvary, and Jones~s
Hill. Large amounts of gold have been taken from each of these places.
An exceedingly fav9rable place for hydraulic operations is Mount Calvary, where the gravel is less mixed with volcanic debris tllan in the
other localities mentioned. The depth of gravel averages 75 feBt, and
covers an extent of perhaps 200 acres, of which the Mount Gregory
Water and Mining Company owns an undivided one-half of 1GO and C.
* "Perhaps after all," says Mr. Fairchild, "there may not have existed at a former
period any aneient-river system, as some have theorized. To t.he writer it is quite as
evident that some other cause than streams running at right angles with those of the
present day, formed the immense banks of drift found along the lower Sierra. Certain
it is, that in each hill containing such deposits are found basins deeper than tbe surmunding rim, with seldom a natural outlet as low by many feet as is the center of
the basin. And while the rock of the center shows smoothness from attritiou, the surl'ounuing rim is quite the reverse, being rough aud jagged." Tbese features suggest
to his mind icebergs and gla':iers as possible u.gents. (See a subsequent cl.u.tpter on
this snbject.)-R. W. R.
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H. Calmes the remainder. From this gravel-bank prospects of 5 cents
to the pan are not infrequent. In a few years the gold-product of El
Dorado County will. be greatly augmented from the divide between
Otter and Canon Creeks. It should be added that there is a small ditch
now running water here; its length is about thirteen miles; capacity
about 50 inches; owners, Barklage Brothers.
Upon the banks of the Middle Fork, at the base of Mount Gregory
Hidge, and 60 to 100 feet above the bed of the stream, a1·e mauJ· deep
gravel-banks which pay well. That of Thomas McCall is the most noted.
Its location is near Gray Eagle Bar; its area about 65 acres, with a
depth of about 80 feet. A small hydraulic is operated there in winter,
the water for which is obtained from a small, stPep ravine comiug dow a
from the side of 1"fount Gregory. In summer, some drifting is done. It
will probably average 80 cents per cubic yard, and is a valuable claim.
It is unnecessary to particularize further. This drift-deposit extends
almost continuously for a distance of twelve miles east and west, and
bears similar general characteristics. Isolated deposits, of a few acres
each, occasionally occur farther to the westward~ one being located at
Centervllle, near Pilot Hill, in which are found heavy quartz-bowlders,
smoothly washed. A number of these have been found containing gold,
from Olle of which, not long since, over $8,000 was extracted.
Almost the entire remainder of this region not covered by the deep
drift is occupied by shallow placers, much worked, but P-ot exhausted.
This section embraces the towns of Centervilie, Hogg's Diggings, Johntown, Kelsey, Spanish Dry Diggings, and many other small hamlets.
Throughout this entire section have been opeiwd, to a limited extent,
mines of a character new to the State, although they may not be strictly
peculiar to the region. They are the seam-diggings already alluded to
in this chapter. For a width of many miles there runs north and south
a belt of metamorphic slate, soft and clayey, seamed with countless
quartz-veins, varying in width from the thickness of a knife-blade to
"bulges'' of many feet, many of them being gold-bearing. Atmospheric
action and other causes h~we disintegrated this rock and oxidized the
sulphurets of base metals it contained, leaving the royal metal free in its
matrix, and as easily brought by the placer-miner upon the surface aR
once were the river-bars. Some of these seam-diggings have been
worked for :vears; a few of them have been opened to depths varying
from 20 to 100 feet, while many have only been located, prospected, and
held for the "good time coming" when there will l.Je no lack of water.
Several of these mines, where water could be procured for hydraulicking
upon a limited plan, have yielded large amounts of gold; and the introduction of a plentiful quantity of water is expected to render this
branch of mining exceedingly remunerative. The most noted claims of
this eharacter are vVhiteside & Co.'s~ at Crane's Gulch; Parsons's, at
Georgia Slide; Hart & Co.'s, Jones's, Beebe & Co.'s, at Jones's Hill, and
Nagler & Co.'s, at Greenwood. I have not been able to learn the product of any of these mines, but the aggregate every season rr.nst be
large. Tlle shipment, of gold from Georgetown, which is the principal
commercial town of the eastern extremity of the region spoken of, during the year 1871, (as obtained froru Messrs. Sornberger & Lane,) by
"\Yells, Fargo & Co.'s express, aggregated $155,582. During 1872, the
same house shipped an aggregate of $230,482 gold-dust, as follows:
,January, $14,!)65; :February, $13,8!)5; March, $19,257; .A.pril, $25,4±5;
May, $19,400; June, $10,010; July, $20~015; August, $16,450; September, $29,540; October, $18,850; November, $30,805; December, $11,250.
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List of quartz-rnills in ElDorado County, Califm·nia.
L. Pe1·kins.

N arne of mill.

Location.

Reported by H. J. McKusiek ancl J.

Owners.

Remarks.

Pacific ............. Placerville ........ Unknown ......... 10
Shephet·ds' ............... do ................. do ........... 10
Pocahontas ....... _ Logtown ................ do . . . . .. .. .. . 15
New York and El Loafer's Hollow ......... do ........... 10
Dorado.
Church Union ..... Aurum City ............ do ........... 20
Havillah .......... Nashville ............... do ...........
Davidson's.,....... Slate Creek ............. do . .. .. . . . . . .
Pyramid........... Davy Creek_ ............ do .. .. .. . .. ..
Mount Pleasant .... Grizzly Flat ............ do ...........
Eagle .................... do ........ ......... do ...........
Swan, McClain & Brownsville ....... Swan, McClain &
Co.
Co.
Gamble &Richard- ...... do ........... Gamble & Richson.
ardson.
Stillwagon & Nor- Near Brownsville. Unknown.........
ton's.
J\fam·ice Dove ...... Volcanoville ..... . Maurice Dove ....
Eureka .. . . .. .. . .. . Georgetown .... .. --McClain .•.
Saint Lawrence.... Saint Lawrence- MacN evin, Buell
burgh.
and Bateman &
Co.
Brewster . . . . . . . . . . Lyonsdale . . . . . . . . Brewster & Co ... _
Taylor .. ·. .......... Georgetown town- W. G. Gibbs & Co .
ship.
Potter & Hun - Dutch Creek...... Potter et al ...... .
sucker.
Beattie ............ Georgia Slide..... Beattie & Co ..... .
Blue Rock ............... do ........... George Ran .......
Parsons's ....... .. . _.... do _.......... Parsons & Co ....
Jones's Hill . ...... Jones's Hill ...... Jones, Armstrong
&Co.
Cedarberg ......... Spanish Dry Dig- Corporation.......
gings.
Sliger .................... do ........... Hunter, Wade &
Co.
Soup Weed ........ Soup Weed Canon. Unknown ... .... ..

40
20
15
20

10
10

Steam. Not running; run
steadily for several
years.
Water_ Running part of the
time.
Steam . Running all the time.
...... do: ... Running most of the .
time.
...... do .. .. Running part of the
time.
...... do .. ..
Do.
.. . .. do .. ..
Do.
.. .. Water. Not run~ing.
.... Steam.
Do.
.... Water. Running occasionally.
...... do ... . Idle.

5 ...... do .. ..

Do.

5 ...... do ... .

Do.

10

1 Steam . Running occasionally.
8 ...... do .... idle: rotary battery.
20 ...... do .. .. Running all of the
time.

10 ...... do . . . . Running occasionally.
10 ...... llo .... Idle.
5 ...... do .... Running occasionally;

custom-mill.
5 .... Water. Runs on quartz from

10 ...... do ... .
10 _..... do ... .
5 ...... do ... .
10

the seam-clfJ.ims.
Do.
Do.
Do.

Steam . Running steadily.

5

Water . Idle; pending development of mine.
10 ...... do .... Idle.

Note to precede rnap of El Dorado and Placer Oo~mties.-The boundaryline between these counties, not specially indicated on the following map,
commences 011 the west with the Middle Fork of American River, which
it follows eastward along the South Fork of the Middle Fork and the
Rubicos or main branch, to the mouth of Salt Carlon, from which point
the line continues due east across the summit of the Sierra.
PLACER COUN'l'Y.

This county, adjoining ElDorado on the north, (the Middle Fork and
South Fork of J\1iddle Fork of American River being the boundary,) contains an area of about eleven hundred square miles, a large proportion of
which is available for gravel and hyuraulic mining. There is but one district in which quartz-mining is carried on extensively in the vicinity of
Auburn. Out~ide of this distl'ict there is but one quartz-mine of importance, thP Rising Sun, near Colfrtx, which has been continuously worked
for several years, with profit to the owners. The lower part of the
county is nearly at a level with tide-water, and the upper end is high
up among the Sierras, where the snow sometimes lies the year round.
Tbis being the case, of course there is a variety of climate, the weather
being mild and spriug-1ike in the western part, and in the center, while
the easter11 sections are buried in snow and swept by furious storms.
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It is traversed from south to north by one of the most extensrve auriferous gravel-leads in California, commencing in the south, at Todd)s
Valley, and extending northward through Yankee Jim's, Wisconsin
Hill, Iowa Hill, Indiana IIill, and Gold Rnn. The channel at the latter
point bears northeast to Dutch Flat, makes a short horseshoe curve,
and turns directly to the westward, leaving the county and entering
Nevada County at Little York. Tbe wash-gravel along the entire cllannel is not only traceable, but pays to wash by hydraulic process, from
one-half to tbree-quarters of a mile in width; the channel proper being
from 100 to 800 feet in width, and the deposit from 75 to 500 feet deep.
The county is cut from east to west by several large inountainstreams, the principal of which, the North and l\liddle ~-,orks of the
American, and their tributaries, have eroded cations to a depth of nearly
2,000 feet, and exposed on the mountain-sides the rivers of a former
geological age, from whose beds is annually obtained a large proportion
of the gold-yield of California. It is unquestionably from tlle disintegration and erosion of these ancient deposits, cut at right angles by
the modern streams, that the latter obtained the gold so plentifully
found in the prosperous days of river and bar mining. A reeent writer
says:
The Middle Fork of the American River has surpassed every other stream in tile
State in its prodnct of gold-dnst. It was observed by the pioneer miuers ou this
river that they always fonnd their best pay on the bars situated jnst below certain
<leep caiions that made into it from the north, leaviug them in a quandari as to wily
the bars were not equally enriched by these natural feec1ers coming in from the south .
This problem was finally solved by the discovery of the fact tbat these northern
brancbes cut a broad belt of auriferous gravel on a level mauy huudreu feet above
their present beds. This gravel occupies a channel which, making its Jirst appearance
on the diviue between the Middle Fork and its main North Branch, in the neighborhood of Amencan Hill, runs thence in a generall_? south-sonthw sterly uirection for a
distance of about fifty miles, where it disappears, having been swept away by the
waters of the l\liddle Fork. In its course it pnsses successively tilrongh the towns
and mining-camps of Last Chance, Dead wood, Michigan Bluff, Batil, Forest Hill, auu
Todd's Valley, all famous in former times for their product of gold, and at or near
some of wilich many rich claims are still being worked.
In many places this ancient channel has proved rich. Owing, however, to its being
confined between Iligh walls of rim-rock, its successful exploration has been a matter
of difficulty, except at a few points. Numerous bed-rock tunnels have been run at a
heavy expenditure of time and money; but nearly all of them provecl fail nres iu consequence of their being driven on a Jevel too Iligh to afford effectual c1rainage.
Sections of this channel have been Noded and carried off by the North Br:mch, Volcano Ravine, ElDorado Calion, and other deep gorges, cutting it nearly at rigbt angles.
'l'o tbit> uestmction of several sections was due tile great yield of tile bars on the Middle Fork. At the points wilere it has been cut off~ the stratum of gravel is often so
exposed as to greatly facilitate the work of its extraction, and very grati(yiug results
haYe been obtained at these places. Occasionally the channel approaches so near the
cafton of tile Middle Fork as to leave but a narrow belt of rim-rock between them,
tllercby enabling the miner to reach-the auriferous material with little trouble. Such
was the case at nearly all the localities above named., which became, in consequence,
tile theaterR of very prosperous mining-operations.
This auriferous gravel-range is not ul ways coniine(\ to a single channel, bnt sepnratrs
in places, spreading ont into several parallel arms or branches; a result due, no donut,.
to overflows of the ancient stream shifting its bed or forming new channels. Thm;
there arc on the Last Chance divide three of these channels, while fartilcr clown, at
Forest Hill, but two make their appearauce. A portion of the front one at tilis point,
beiu!' more easily reached, has been partially worked out, whilB the lmek one bas
been left almost nntouchnd. ·w here there is bnt a siuglc chanucl it often carries abont
the same amount of gold as is elsewhere found distributed tilrougilout the several
branches into which it may be divided.

Among the numerous companies formed for the purpose of prospecting and working at great depths these ancient channels is the Great
Blue-Gravell\-Iining Compauy. The central location of the works is at
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Pinkh~m

Hill, some two and a half miles from the ranch of Peyton
ell, on the Forest Hill divide. '.rhe compauy have bqude<1 the g-raYelminiog claim~ known as the Rough and Heady claims of \Viley & Co.,
the Big Channel Company's claims, the \Viley & Seifer claim~, atHl the
Spring Garden claims of H. S. Bryan, making from 900 to 1,000 acres, and
extendillg along the gravel-channel of an old, dead ri"er some two miles,
which is about 1,500 feet between the rim-rocks, as detennitwd by actual
prospecting, for a full mile and a half. 1\Ian,y tunnels luwe peuetratt:>d
the channel, and found good, payiug gravd, but tlte.v were all too high
to drain the basin or permit the small companies to fathom the bottom,
or determine tl.Je depth and nLiue of the deposit to and on the lw<l-roek.
It is the belief of old miners that this channel, as defined b~· tlle rimrock which has been cut and traced for the above distance, is the bed
of one of the dead rivers of California. At one poiut on tllis grom d a
shaft bas been sunk 1u0 feet deep, through p:cty-st.rea,ks of gravel, encountering <lrit't-woocl that showed plainly that it is the bed of some old
river of greater magnitude than any of tlle living streams in these
mountains of to-day. Tllis ground the company proposes to drain Ly
the aid of lloisting-works and pumps, propelled by a powerfnl engine,
or at least to run an incline shaft to the bottom from the end of the tnnuel at Pinkham Hill, and determine the depth and character of tlle
deposit down to the bed-rock. The pay-chauuel, as superfieially im1f.
cated by limited operations in numerous shafts, slopes, &c., bas a widtlr
of l,GOO feet or more; 0\"\Ting to its depth and position, power and perf('ct machinery are required to keep it free from water and prospect to
tl1e bottom at1d probably richest deposits.
Another similar but less extensive enterprise is being prosecuted a
iew miles fartller up the same ridge. A San Francisco company is engaged in siuking a shaft at Baker's Ranch crossing of Volcano Calion,
f:Cn· which purpose heavy machiuery has recently been tr:msported to
the ground. 'l'bis enterprise, if the company can overcome the waterdifficulty and reaeh the bottom, will, for the first time, test the main
riugc back of the claims at Bath, l\1iclligau Bluff.
Neariy tb0 whole area of the country between the North and 1\Iidtlle
Forks of the American is auriferous, but its development has been retarded by tile difficult.r of bringing sufficient water on the ground to
work it in accordance with the requirements of modern hydraulic mining, as practiced in more favored localities. The magnifieent t>nterprise of Colonel Von Schmidt and his associates bas, for some l'eason,
been aballdoned, temporarily at least, and no other project now in contempl::ltion will have more than a, local effect ou tlJe development of tue
resources of this tliviue. As a general rule, the method of drifting and
crushing by mill:;;, formerly so extensivel.v carried on near Forest llill
and vicinity, has been abandoned with a view to working out tile
groull(l lJy hydraulic process, when the supply of water will permit;
and, until then, the g-reat resources of this part of Placer County will
remain undeveloped.
Mr. G. W. Hearner, of Auburn, sends the following communication
relative to a portion of tllis country:
There is in operation one 10-stamp quartz-mill (water-power) on the divide between
the North and Middle Forks of American River, at the Powell and Lee mine. Results
from crnsltiug very good.
Todd's Valley district mines are mostly owned by Pond & Co. They have a uitch
of twenty miles in length, rnnlliug 1,~00 indres of w~tter. These mines )J~"LY very well.
:Forest Hill district has yielded since its discovery alJout $1G,OOO,OOO of gol<l-dnst. At
this time there is out liUle doing, on account of scarcity of water. None of tbese mines
have been worked farther than a distance of 1,600 feet from the front. They bave
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yielded as well, for the amount of wor~ done, as any other gravel-mine in the State.
'l'he claims are from 4,000 to G,OOO feet from front to rear. They front on the Middle
:Fork of the American River. 'fhcrc is but one ditch in the district, the Miners' Ditch,
carrying 1,800 inches of water.
The district contains 1,200 acres of mining-ground, not more than one-seventh of
which !.las been worked. Most. of the mining'douo here has been tunneling. At present there are but three or four claims working, as the 1,800 inches furnished by the
ditch are uot more than enough to make about three hydraulic slnice-hem1s. As much
as 1,000 inches are used in a single head, when it can be bad. If a large canal conhl be
l1ronght, here tlJis would be one of the best districts in the State. This gnwcl-(1Pposit
is from two to seven miles wide and thirty-five miles in length, and probably 400 feet
in deptlJ. WlJere it cannot be sluiced it can often be tunneled witlJ profit.

North and east of the North Fork of tbe American are situated the
acti-re an<l prosperous districts of Gold H.nn, Dutch Fla.t,. an<l Yicinity,
frequently described in ~ormer reports. The following description is
condensed from the reports of lVlr. L. P. McCarty, published in the
Mining and Scientific Press of San Franeisco:
The Dutch Flat Water Company is among the most important of its
kind iu the State. '.rhe company's ditches consist of the Placer County
Canal, thirty miles long, and Calion Creek and Little Bear RiYer Ditches,
about thirty miles more, including other ditches leading to reservoirs,
all of which center at Dutch :Fiat and Gold Run, and have a. capacity
offurni.shiug daily 5,500 inches for twenty-four hours: run. This company owns twelve reservoirs, the largest of which will furnish tue abovementioned amount of water for one week, and all combined will furnish
thirty days' water without a drop running into them. The fartuest point
in an air-line to where the water is taken up for these ditches is twentyfive miles easterly.
The water general1y lasts from the middle of December to the middle of August, or from six to eight months. It is reduced at the latter
end of the season, from August to December, to about 100 inches. Tll~
company is at present disposing of from 3,500 inches of "TI""ater per day
up to their full capacity. Prices received tor the same are nine cents
per inch for 12-hour water, or fifteen cents for ~4-hour water. 'l'he measure is counted from the center of the issue \Yith 7-inch pressure.
Leaving Little York and going eastwanl, the first elaim is tllat of the
Summit Mining Company, situated one and a half miles west b.) south
irom Dutch Flat. This cornpau,y's possessions cover an ~rea of 50 acres
of mining-grmncl, and 190 more of timber-land, all of whif'l1 is covered
by United States patent. The improvements consist of one and a half
mileb of 14-inch pipe and GOO feet of 4-foot flume, 2 feet deep, with fi''e
under-currents; the claim is better loeated for using the latter than any
on the flat; working two of Hoskin's !Jittle Giant monitors,
with 3~ and 4 inch nozzles, runuiug 350 ~ucbes of water under 175 feet
l'e; 125 feet more pressure will be added to this after the first of
onth. Four hundred feet fall is had from their flume to the
nuder-current, and 200 1eet more of dump is obtained from there
Bear Hiver, w!Jere the tailings fall. This claim is one of the few
tis being cleaned to the be<l-rock.
The Dutch Flat Blue-Gravel Company, a San Francisco incorporation,
uired by purchase, during the year 1871, the gronnd formerly owned
es Taeff, consisting of about 30 acres, and during the presPnt year
ed to open it on a scale unparalleled in the anuals of hydraulic
Six-inch and eight.-inch Little Giant monitors of the lloskin's
were used, running- through the pipes from 1,000 to 1,200 inches
water, under a head of 400 feet; but as the ground was opened near
surface, where smaller streams would have been quite as efl'ecti,Te,
yield was not commensurate with the expense, and operations were
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suspended. When again opened it will probably be by a bed-rock tunnel,
run from Bear River, which will "bottom" the claim. The bed-rock
under the principal portion of the channel in this claim ha~ never been
reached, bnt the known depth of gravel is 150 feet,, and the top gravel
is 2,000 feet wide.
Gold Run, four miles nearly west of Dutch Flat, on the line of the
Ceutral Pacific Railroad, contains about eight hundred inhabitants, aud
is one of the busy miuing-towns of this county. Surrounding the
town arc a larger number of paying claims now working than at auy
other camp in the county. Beginning at the most southerly of these
claims, distant one and a half miles southeast of the village, is the Cement .l\Iill Company. The company's possessions consist of a ·bed of
hard cement 1,600 by 400 feet, aud 9 feet. thick. In their improvemeuts
is comprised an 8-stamp mill, run by water-power, which can crush about
40 tons per day, and which is running to its full capacity. The ayerage
pay is a bout $4 per ton. They are at present engaged in drifting in a
breast 100 feet wide, and are in 400 feet. Benches are left to support
the mass above, and but very little tim bering is done.
The Indiana Hill claim, of Judd, Brown & Miner, is a very extensive
claim of about 40 acres, situated on the channel. It is being vigorously
worked, using two monitors, running 500 inches of water.
The property owned by the Gold Run Hydraulic Mining Company, limited, was formerly known as the" Cedar claim," and consists of about 37
acres in the heart of this mining-section, the channel running the entire
leugth of it. A deeper deposit of blne gravel is found here, probably, than
at any other point on this celebrated channel. This property has recently been purchased by an English company for the sum of $60,000.
The principal office is in London. This company owns no ditches, but
purchases water. The improvements consist of about 1,4-00 feet of
tlume, 4 feet wide b.Y 2 feet deep, blocked the entire length. The flume
bas a grade of 8 iuches to 12 feet. They also have 1,500 feet of 16-inch
pipe and the same amount of 11-inch .pipe, and work two Little Giant
monitors with 4 and 5 inch nozzles, using 500 inches of water under a
pressure of 240 feet. Tbe present working is at least 125 feet above
bed-rock, with a bauk of gravel above and facing them, 215 feet high.
The ~werage yield for tuirt,y days' run has been from $6,000 to $8,000.
The Gold Hun mining-claim, about one mile east of Gold Hun station,
and adjoining the aboYe on the northeast, consists of 40 acres of mining-grouud on the main channel, and the improvements are 650 feet of
bed-rock tunnel, that cost $30 per foot to construct; also 1,300 feet of
bed-rock flume, (doubled through the tunnel,) 4 feet wide by 2 feet deep.
They have l,GOO feet of 30-iuch and 900 feet of 16-inch pipe, and work
two of Hoskin~s Little Giant monitors of 3~ and 4 inch nozzles, lead
pipes 11 inches in diameter, carrying 640 inches of water under 325 feet
pres~ure.
The bank of pay-gravel at pres(lnt facing them is 130 feet
hig:U and fully 150 feet above bed-rock. Average receipts $6,000 per
mont:U.
The explorations of the Indiana Hill Cement Company, before alluded
to, Lave demonstr[tted the richness of the lower or bed-rock strata of
this channel. A tunnel ha~ been projected and surveyed, fi·om a point
on Calion Creek, and operations commenced with a -dew to the opeuiug
of the claims of thiR district. The deep canon of tbe North :Fork of
the American, nearly 2,000 feet lower th<m the bed-rock of the ancient
river, affords an opportunity, rarely found in the gold-region, of working out the entire gold bearing strata of the ancient channel, the North
Fork forming a receptacle for the tailings from ~bove.
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The quartz-interest of this county, after a long period of inactivity,
is once more assuming some prominence, and since early days Las never
looked so promising as now Abandoned mines are being re-opened,
and in many instances successfully worked; and new discoveries are
made, particularly in the vicinity of Auburn.
The Solsic mine, recently discovered. has a shaft down 150 feet, showing a vein of from 1 to 2 feet. About 300 tons of ore have been extracted, which has yielded an average of $30 per ton. The com1tr~' is
metamorphic slate, and the lode is well defined in its encasing-walls.
The ~t\.uburn mine, a strong vein in the same formation~ has, at a depth
of 175 feet, a fine body of very rich ore. The lode has 30 inches a''erage thickness. The general appearance of the vein, its character and
surroundings, are sufficient to warrant -t he company in erecting a 10stamp water-mill on the premises, ·which is now under contract.
For the foregoing infonnation relative to quartz-mining in ~t\.ulmrn
and Ophir districts I am indebted to l\Ir. C. H. Crossman.
The Greene mine, two and a half miles east of .Auburn, has acquired
notoriety from its persistent yield of high-grade rock. This mine Las a
length of 1,132 feet, the ledge running east and west and dipping south.
~rhe improvements consist of fine hoisting-works run by a 30-horse pm-rer
engine; the pumps (Cornish) are run by a 40-horse power engine. The
company .also owns a mill, run by water-power, and used principa11y for
reducing specimen rock. It contains four stamps and two Hepburn
pans. Tile ledge is a little over 2 feet thick, and the rock from the
240-foot level will, it is thought, yield over $100 per ton. There have
been, in all, more than 500 tons of rock crushed from this mine, the
average yield of which has been about $100 per ton. l\'Iost of it was
taken from and above the 125-foot level. In sinking the sLaft from that
level to its present depth, the rock has maintained its almost unsurpassed richness. This mine bas never-levied an assessment, having paid
its way from the croppiugs down.
The mill and mine of the Saint Patrick Mining and Milling Company are three miles west of Aulmrn, and two and a half north of Newcastle. This company own fourteen ledges, varying in length from 1,~00
to 2,000 feet each, working only four of them. The main shaft on one
of these is down 300 feet, and has hoisting-works run by an 8-horse donkey-engine. The others are worked by windlass. The 15-stamp mill is
run by a 40-horse engine, and will crush 24 tons per tweiJty-four hours.
The company is also running on one of the ledges a tunnel 300 feet long,
nearly completed, 52- feet high and 4 feet wide. The formation is granite
and metamorphic slate; the width of veins 2 to 10 feet.
The Saint Lawrence mine is one-quarter of a h1ile south of the Saint
Patrick, and near Ophir. The claim is 1,200 feet in length. Tbe 6stamp mill, run by free water, can crush 12 tons per t.wenty-four hours.
The two inclines, at an angle of 30°, show the ledge, at 50 feet depth, to
be about 2 feet wide.
The Bellevue consists of a series of parallel veins in slate, small but
well defined, coursing east and west, dipping south, and systematically
worked by shafts and adits to the depth of 150 feet, for a distance of
1,000 feet on the main vein, with a view of cross-cutting and working
the seYeral veins from one line of permanent works. No ore is now extracted but such as is taken from the works of development. It llas paid
$30 per ton, for about GOO tous in all. There are good hoisting-works,
run lJy water-power derived from the Bear River Ditch. The number
of wen eng~ged in all departments is about 20, taking out, on au average, about 40 tons of rock per week, which they crush at the Saint
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Patrick Oompan,y's 15-stamp mill, located within half a mile of this
mine. Tlw rock costs 75 cents per ton for hauling, and $3 per ton to
cru~b. The specimen ore for wl1id1 this mine is noted runs very high.
The company is running a tunnel on one of the ledges, parallel to·the
ono on wllich the hoisting-works are situated, from Doty's Ravine on the
wes~ end, following the ledge right in.
The Peter Walter l\lining Company is located about t.hree miles ~rest
of Auburn. This company claim a· ledge of 900 feet in length, which
runs east and west and dip:s to the south. 'J.1heir improvements cousist
of steam hoisting-works, 'Which are run by au engine of 23 horse-power.
The Julian gold-mine is located near Newcastle. The claim is 2,500
feet. 'J~he ledge runs north and south, dips east, and is 3 to 8 feet thick.
It is one of the largest ledges in this section, and tile miue is one of the
best developed in tlle country, showing a large amount of ore. 'rhere
are four shafts, 800 feet apart, reaching a d~pth of 2~30 feet. At the
150-foot level connections are made giving a bo<ly of so1i(l ore 100 feet
in height, the \ein being about ~0 inches thick, an<l valued at $13 per
ton. A first class 20-stamp mill has been erected, with hoisting and
pumping works adequate to sink 500 feet and lift both water and ore.
At -the Golden Eagle mine a new shaft is sinking. Ii'rom and aboYe
the SO-foot leYel 150 tons of ore yielded over $30 per ton. At tile prescut depth the ledge is wider and prospects ricller. It is the cakulation
of this company to sink 100 feet lower, at which depth they anticipate,
from present indica,tions, a ledge that will pay them handsomely for
their pains and lal>Or. Tiley have a 10 horse-power engine for lwi8ting.
A full force of men is employed <lay and night.
Crater Hill contains a net-work of veins intersecting nea.rly at right
angles, (east by west and north by south,) and has been note<l for its
riclmess. 'Vork is regularly prosecuted on but one of them at present,
the Crater vein. Sha.ft, 130 feet <leep; level at this depth, 120 feet long;
v~in averages 12 inches; ore paying about $50 per tou; formation
granitic.
The Shipley mine, west of the foregoing, has a shaft 150 feet derp.
Levels are dtiving regularly. 'fhe ore is \alue<l at $20 to $25 per ton.
Vein 3 feet, encased in slate. Steam hoisting-works and 10-stamp mill,
(water-power.)
The Mina Rica, west of the Greene mine, and supposed to be on the
same ledge, is developed energeticallj', with fair prospects of reaching
a pay-shoot.
North of the South Fork of the ]fiddle Fork, and between that stream
and the mid<lle branch of the l\liddle Fork, i~ the interesting region .
known as Long Canon Divide, extending about twenty five miles from
east to west, with an average width of at least four miles-a deep, coutinuous deposit of gold-bearing gravel. Like the region soutll of it in
ElDorado Ootmty it is covere<l with volcanic debris, but unlike that it
is, on the bigher eminences, overlaid with a lava-formation, which in some
places is harder than the bed-rock beneath. Upon all the points, lJOwever, which on each side of the ridge shoot out on the occurrence of lateral caiions, the gravel has been d.enude<l of all volcanic debds, and
banks of beautiful quartz-gravel are alone to be seen. Tbe deptb of
this vast deposit varies from 10 to 300 feet, au<l it is not int'requeut to
find a stratum of gravel 30 feet thick, which will pay 60 to 80 cents per
cubic yard, while the other strata of gravel, which alternate with samland
volcanic ashes and lava, almost inYariably show the ''color" to eacll pan
of dirt. In this locality but little mining bas been done, so little as to
amount only to prospecting. No ditches, other than t\YO or three witll a
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cnpacity of from 25 to 100 inches, have ever been constructed. The most
extensive working has been done by a company of Cllinese, who purcllased a claim here some years ago for the sum of $.5,500. They procure water from a small calion called Chipmunk Ravine, and are only
enabled to work during a portion of the wiuter and spring mot1ths.
About au acre of ground has been waslled off, to tlle greatest dcvtll of
perllaps30feet, with small sluices tailing into Long Caiiou, and from which
thPy are compelled to fork out tlle coarser stones, because of lack of fall
to carry them away; aud with two derricks to hoist out and pile up tllC
large bowlders, the progress made is necessarily slow. And yet it is said
by those wl10 best ought to be informed that tbjs company produces annually about $15,000 iu gold-dust. Upon the north side of the ri<lge
the miue spoken of could be opened with a fall sufficiently great to send
off ererything below, provided there were a sufficient amount of water.
A ditch, which is only seven miles long, above this claim, has been commenced l>,y John \Vilcox. If completed ·it ·w ill afford a fair supply for
the whole divide, coming, as it does, from the Middle Fork of the American Hiver. There is also a smaU. ditcll, owned by H,ichards BrotLers,
capable of supplying 1,000 inches if improved. It is taken from Long
Caiiou, several miles below the Chinese claim, and cannot be made available for hydraulics until it reaches the vicinity of a place known as
Blacksmith Flat, seven or eight miles down the divide. It has at commaud a large area of rich auriferous country below. The extreme point
o.f this divide, called Pennsylvania, embraces many acres of excellent
gravel-banks showing gold. A mile or two from it is Pennsy l v~-wia Flat,
where a small opening has been made, with water from a little caiion
bard by. Last spring three men waslled there with a small amount of
water for a period of twenty-eight days, cutting down the bank to a
depth of 20 feet, and cleaned up, as the result of their labor, $1,800 in
gold-dust. Apparently there are thousands of acres of similar ground
betore tlwm. It cannot be long before this section will receive the attention it deserves.
NEV.ADA COUNTY.

This county embraces undoubtedly one of the richest mining-regions
in the world, and the district of Grass Valley, especially, stands first in
rank among gold- producing localities. Mr. A. Delano, a banker of
Grass Valley, who llas resided and done business in that localit.v over
twenty years, recently estimated in a lecture that the district of Grass
Valley alone had produced, since 1849, over forty millions of gold, and
that from 1852 to 1860 something like $300,000 per month had been
takeu out, nearly aU of which carne from placer-mines. 'rhe few quartzmills then in operation had very imperfect machinery, and their goldsaving apparatus was very defective.
At the present time Grass Valley is essentially a quartz-mining town,
many of the placers having been reworked twice or three times, and
being therefore practically worked out. There are entered on the records of the district 1,100 dist,i nct quartz-ledges, at least 500 ·of which,
Mr. Delano estimates, might be profitably worked, if the capital to
do so was forthcorping. Instead of that there are now only ten or
twelve actively worked, and instead of 25,000 miners, who might
be employed iu the district, tllere are only a little over 1,000 at work.
These few produce, nevertheless, enough to cause monthly shipments
of from $200,000 to $250,000 in gold. In the same lecture l\fr. Delano
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estimates that the whole county of Nevada has produced, since miningoperations were begun, $105,000,000 in gold, w bich he diyides as follows:
Grass Valley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nevada City ................................. ~ . -. . . . . .
San J nan. . . . . . . . . . . . . . . . . . . . . . . . . . . ........... ~ . . . .
Uolumbia Hill, North Bloomfield, Washington, Omega,
Cherokee, and Woolsey's Flat ....... - . . . . . . . . . . . . . . . .
Other localities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$40, 000, 000
40, 000, 000
10, 000, 000
10, 000, 000

5, 000, 000
105, ooo, 000

The Grass ValJey Union giv-es the following list of quartz-mines
which have been actually worked during tlle year in the district, though
not all of these have been worked continually: Iuaho, Ooe, Eureka,
Howard Hill, Empire, Greenhorn, Daisy Hill, Green Mountain, Jonrs,
Slate Ledge, (Perrin's,) North Star, Indepenuence Tnnnel, Hunt & Talbot, NeYer Sweat, Knight of 1\falta, Sappho, Grass Valley Miniug Company, Gashwiler, Reese, Schuylkill, Cedar, and othPrs. Of gravel-miues,
the Town Talk, Inuependent, Enterprise, Phil. Roberts & Uo., llope,
Reuben l'bomas, Dartmouth, Picayune, and others have been worked.
The Eureka Company, whose sudden misfortune in meeting Yery lowgrade ores in the lower levels I stated in my last report, has done much
better during the year than was expected, though it is far from beiug in
the highly prosperous condition of former years.
From the superintendent's report I condense the following summary:
Report of the Eureka Company for the year ending September 30, 187.2.
The company bas driven 881 feet of drifts, fi44 feet of cross-cuts, sunk 223 feet of
main shaft, and also sunk 105 feet of winze, and run :363 feet of tunnd. The vertical
depth of the main shaft is 961t feet, or 1,072 feet on the incline. There have been
hoisted 9,925 tons of quartz, and crushed 9,730 tons in 293 running-days, averaging
2.079 tons per clay to each stamp. Of suipbnrets 103 tons have been concentrated, 77
tons worked, and 30 tons rema.inccl on band, worth about $3,900. During the year
9,925 tons of quartz were extracted from the various levels of the mine. 'l'llCre were
upward of 4,000 tons of good pay-ore in sight, that the superintendent calculates will
pay all ordinary expenses for the further development of the mine for the next six
months at least.
The expense of mining lias been higher tbau usual, owing t0 quartz from the intermediate level, 2,839 tons, having to be handled twice, and also the stringers taken out
on tribute. The milling bas also been higher owing to the company not being aule to
keep more than 15 stamps running, requiring the same number of amalgamators and
engineers as 30 stamps do. The superinteudent gives no decided opinion as to the
fntnre prospects of the mine.
The secretary's report shows the following items:
RECEIPTS.

Cash, October 1, 1871 ..•......•..•...........••.•.......•............•.. $25,867 90
Bullion .... _..........•....................• - ...............•.•...•.... ~20, OlO 31
Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . .
50 00
Sulphuret-reduction works............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . .
4, 8i2 24
:1\Iilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
150 00
Wood-ranch................ . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .
1, 06tl CO
W oocl-accoun t ...............................................•. . . . . . . . . . .
6, 072 13
Premium and discounts...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
415 75
J\1cDougal '-vorks . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . • . . . . • . . . . .
771 13
Total .•.•....•••...••.•............... _.........••.........•..... 259, 277 46
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DISBURSEMENTS.

Dividends ..•.. ·--~-- •..•..•••.....••.••..•.....•...••••.......••.•...
:&fining ...........•...................................•.........•......
Mining-account, (prospecting) ......................................... .
Milling ...................................••.......... __ • _. ___ ... ___ •. _
Sulphuret-reduct,ion works ............................................. .
Roanuaise mine ...........••••..••.•.••••••.....•....••••.......•..•...
Mobile mine ........•.................••....•.•..•••...................
Constrnction ................••.........•.•.••••...•••...••••....•.•....
Mine-purchase ........ . ...•......•.•.•........••........••••...........
Sui phnret-concentration •...........•...•••....•••....•...•...•.••......
M<'Dougal works .......•.....••..••....•.........•..•••••....•.........
Wood-ranch ...•..........•.•....••............ . ....•....•.............

$20,000
101,864
18,30 1
22 956
4:663
G,617
3,272
8,885
6,008
1,821
612
1,018
5,705
843
53
Cash, September 30, 1872 ..••..............•••...••.....•••..•••......... 56,604

~~~~~~~~~n~~~~:~~::::~~:~~::~:::~~~:::~::::::~~~:~~:~:::~~::::::~::::

00
91
50
32
24
50
16
00
50
25
00
25
69
44
16
54

Total .......................................................... ·. . 259, 277 46
The as~ets are estimated at $150,599.31, of which the mill is calculated ::tt $40,000,
and the bnilding and improvem ents at the mine, $30,000. There are no liabiliti es. The
average value of the ore worked was $22.95 per ton, and the average yield of the sulphurets $127.22 per ton. Bullion from the mill was worth $17.56 per ounce, and that
from the chlorination-works $19.74 per ounce. The cost of mining 9,175 to11s was
l0l,184.0i', or an average of $11.03 per ton. The cost of milling 9,730 tons was
22.t::JG.32, or an average of $2.35 per ton. The cost of concentmting snlplmrets was
li.GS per ton, and of reducing them $28.06 per ton. The net profit.s were $G1,799.86, of
whieh $:!0,000 was paid as dividends to stockholders, $8,885 for construction, and
$6,008.50 for the Mobi~ mine.
From the formation of the company, October 1, 1865, to September 30, 1872, the receipts were $3,606,265.91, of which $3,585,543.85 were fr0m bullion taken out. Of the
disbursements, $1,714,000 was paid out as dividends; $1,381,614.79 for mining ancl
milling expenses; $30 1,906.50 for titles to property, &c., and $141,939.71 for constructiou. The net profits fi·om October 1, 1865, to September 30, 1872, were $2,224,651.12.

Report of the North Star JJiining Company for the year ending September
5, 1872.

From the report of this company I extract the following important
items:
'fhc company bas worked 6,€01 tons of ore, yielding t;,735 assay ounces gold, valued
at $15:3,:340, or $17.55 per ounce; net value of s1.1lphnrets worked, $8,324; from tribut~rs, $2,945; from ore-crnsbing, $2,495; from premium on bars, $296; from miscellaneonH sources, $9,898, making total receipts of $177,307 . Adding $1,243 for value of
supplies on band at commencement of year, gives a grand total of $178,fJ50. The total
dislmrsements for the year aggregate $182,Go7, or $4,137 in excess of the receipts, which
is the amount of the present liabilities. At the commencement of the last fiscal year
the company owed $1:3,87?. This indebtedness has not only been wiped out, but the
snm of $18,644 has been expended in permanent improvements at the mine ::tncl
mill, while dividends of $27,000 have been paid to stockholders. The other disbursements for mine and m1ll snpplies, labor, taxes, insurance, &c., show an aggregate of
$12:1,164. As there are 3,000 shares in the mine, of the par value of $100 each, stockholders have reaped 9 per cent. interest for the year on their investment. During the
previous year stockholders received $i6,500 in dividends, against $6,000 in 1869-'70,
anu $45,000 in 1868-'69. The mine paid its first dividend, after incorporation, in June,
HilS. Thus iu four years it has paid $154,500, but in the mean time it bas collected
0,000 from stockholders, leaving a net profit of $94,500, or $31.50 per share. This is
less than 8 per ceut. intereAt per annum on the capital stock.

Tlle Idaho Company bas remodeled its works during the year, and
has now a splendid establishment. This company stands at present first
among the gold-mining companies of California.

Report of the Idaho Company for the year ending December, 1872.
The stlperintendent, 1\ir. Edward Coleman, says:
WAllow have a 35-stamp mill and two rock-breakers, with all the modern appliances
for saving gold and sulphurets. These are driven by a 20-inch engine, 44 inches stroke,
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and it is believ<'d that with the usual repairs incident to running a quartz-mill, but
little expense wllll.Jo incurred, in running the mill, fol' years to come. Tlw hoiiitingworks are all complete and in good runniug order. There are two engines, 14 iud~es
in diameter of cylinder, and G feet of strukc, for hoisting t.be cages. Thoro are two 10inch-cylinder engines, of lG-inch stroke, for hoisting tubs ancl for use in sinking the
!'-haft. The,y are all set on solid fonodations of masonry, as is a1so the mill-engine.
The underg'l·oun'l work conuectccl with the ne''' shaft Ilas been pushed on continually
during the past year. The timbers n~:;cd in keeping the shaft open are as follows: 14
inches srp1~ue from the 400-foot level to the 200-foot level; 12 iocbes square from tlw
200-J(lOt level to about EO feet from the surface, and tllence to the suriacc timbers of
15 iuch.-s SCJnare are nsed. 'Ve have now on han~l nearly all the timbers rcqnirerl to
complete the shaft to the GOO level. These are 15 inciles square. I agctin take
pleas me in reportiug the condition of tile mine as encouraging, and with tlw increa~:Jetl
ihcilities of working, it may reasonably be expected tllat the profits for the coming
year "ill largely exceed the profits of any preceding year. I ll:we also to report that
all the business and the affairs whatsoever connectec1 with the mine arc in a satisfactory condition. I would also call yonr attention to the apparent increase in tile working expenses of the milling andtuiuiug of the ore. This was caused, nece~:;sari1y, by
preparatious for '"orking the mine ou a larger scale, and of which the future ll'ill get
the benefit. During the past year we have rnu 590 feet of" drifts,' made 189 feet of
''raise," and com ploted 389 feet of new shaft. The shaft is now completed to the
400 level. 'Ve have, ::tlso, raised a small working shaft from tho 500 level to tb
400 level, a11d we are now opening out for the timber at the 500 level. During
the year we have crushed 11,410 tons of ore. Of this 950t tons came from the 400
level, 7~805t tons from the GOO level, aud 2,654! tons from the 700 level. The 400-foot
level is in to 286 feet from the new shaft; the GOO east level is in 584 feet from the
line of the old shaft, or 414 feet from tile new shaft, and the GOO west level is in to the
line of the Enrekn, mine. The 700 west drift is iu 74 feet from the old shaft, and the
'iOO east drift is in 192 feet from the old shan, or 9 feet from the run of the new shaft.
The yield of the mine has beenBullion, 22,:J:Hr 0fi0 ounces, valued at ______ .•• ___ . __ • __ -- ______ --._-- ____ $390,830 50
Snlphurets 81! tons----------------·----------· -------------------'-8,87210
Specimens n.ud tailings_. ___ . ______ . _____ .. _. _. ______ .. __________ . ___ ..
762 73
Total. _____ . _______________ •.. __ .•.. ____ .• __ . __ - ____ ..•••.. -- _.•
or an a veruge of $35.09 per ton.

400,465 42

COST OF MINING AND MILLING.

Surface labor. ____ ....• _.. __ • _. __ •• _. ___ . __ ....•• _.• __ • _...•• ____ . _••••
Underground----_-----------------------·--·-·-,. ____ ---------·------

6:~~{1e~1~~Tio~fr ~ ~ ~:: ~: ~: ~:: ~ ~::

~

~:::::: ~::::::::

:
:
::
::::: :::::::::::
:
Hartl ware and steel. __ . _______ . ___ . _____ . ____ . ____ • __ • __________ • _ ...•
L n 111 her an c1 coal. _____ . ____ • _______ •. ___ •• ____ . _•. _... ______ . _•...• _. __
Po,vder
fuse _______ • ____ . __ • ____ . ____ .. _. __ . __ .• _.•• ___ .. _____ • __ •
J·'oundery _. ___ - ______ . _. _____ . -. _- _. ___ . ____ -.-. ____ . _______ . ____ .. ___ _
New ropes, and sundries_-----·------·------------·-------- ______ .. ____ _
Superintendent's salary __ .. _. __ .•.. __ ••••• __ .. __ . _______ .• ____ . __ •••• _.
~tnd

$21,482
80 323
12:244
3 477

75
49
94
13

2,310
1,071
2,306
1,G09
3,000

08
56

4:~28 02
69

09
00

Total ____ .. _.•• ___ ... ___ ..• ___ . _.. __ • _••.•••.•••.. _••..•• ______ _ 133,203 75
SULPHURETS.

La,b or in saving 81! tons._. __ . ______ . _. __ . __________ •••••• ___ .•• _••• ___ •

$1,340 00

Reducing 78 tons ________ • ___ .. _. ___ . ___ . _______ . _. _______ .. ___ •. _. _. _.
Griuding sand from creek ___ ... ___ •. ______ ••• ___ • __ ...• _... ______ .• __ • _

2,084 15
2YO 10

Total._._ • __ .. _.••..••.• - _•. __ - ____ . __ . __ • _________ . ____ . _. __ •..

3,694 25

CONSTRUCTION-ACCOUNT.-MfLL.

Labor . _____ . _____ . _.•. ______ .• _. _________ ••• _ . ___ • _______ •• _________ _
Lumber _- __ .• _. __ ... _____ .. ___ . ____ . _________ . _____ •••• ______ . ______ _
l?oundery
·----- ·--·.•·---------------------------------__
liard vvare.-----_ .• ___________
_. _ • _____
.- _. _____
.. ___
. _____ • ___ • _.. _. __
• __ • _.
Sundries __ . __ . ___ . _____ .•... ____ .. ________ .. __ • _•• __ .. _. ___ . ____ • ___ •
~

Total. ____ . ___ .. __ • ____ • __ • _________ .. ___ • _ • __ ••... ______ •. _ . __ _
Additional quicksilver--------·----·----·------· ------ ·----- __ -------Copper plates and ho~e .••••.. __ •. _. __ .. ___ •. ___ • ___ •. _. _••. ____ .. ____ .
Total .••••. _•.•••••••...•.••••••••.•••••••.•••••••••••

$6,745 75
3,706 42
23,340 m
2 O!.J!) 4b
2;706 82
3~, ()H!)

42

$G90 00
1,172 56
1,862 f..6
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DITCH AND RESERVOIR.

Labor, &c . . . . . . • • • • . • • • • • • • • • • • • • . • • • • • . • • • • • • • • • • • • • . • . . . • • • • • • • . • • •

$1, 375 23

NEW SHAFT.

Labor, surface.... • • • • • • • • • • • • • • • • • • • . . • • • • • • • • • • . . • . • • . • • • •••••.••..•
Labor, underground .•••••••••••.••..•.••••.••••••••.••••••..•.••.•.•••
Lumber and materials .•••••••••••••..•.•.•.•...•••••.••.••.......•...•

$3,577 50
16,954 75
9,264 89

Total ..•.•.•••.••.•••.•.••••.••••.••••••••.•••..••••••.••.•.•.•.

29,797 14

Ropes, cages, and cars for new shaft .•••••••••••••••••••.•••• , ••••••••.•
Retimbering old shafts and drifts ••••.•••••.••••••••••••••.••••••.•••••

$4,067 75
2,794 00

Total .•••••.••••••••••••••••••••••.•••••••••••••••••••••••••••.•

6,861 75

HOISTING-WORKS.

Foundery ..••.•..••••••••••••••••••••••••••• ~ • • • • • • • • . • • • • • • . • • • • • • • • • $12, 561 15
lfaterials, &c... • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • . • • • •.•.• • • • • . . • • • • • • 13, 869 27
Total.... • • • • • • . • • • • • • • • • • . • • • • • • •• • • • • . • • • • • • • • • • • • • • • • • • • • • . . •

26, 430 42

GENERAL EXPENSE.

Insurance ...••••••••••••••.••••..•....•••••••••••••••••••••••••••.••••
Law expense ......................................................... .
Pump for old shaft ....•.••••.•••...•••..•..••••.••••.••••..•••••.••••.
Estate of J. S. Henning ••••.•••••••.••••••.••••••••••••.••••••••••..•.•
Expense on bullion ..•..•...•••••••••.••••••••••••••.•.••.•.••••••....•
Prospecting east end of claim ................................
w ........ .

Total .••••••.•••••.•••••••••.•••••.•••••• _•••...•••••••••••••.••

$1,730
45G
:{52
5,000
1,997
144

00
00
50

00
20
00

9,673 70

RECAPITULATION.

~~i~~~~~~i-~i-~~:::::::.::::: :::::::::::::::::::::::::::::::: :::::: ::::
~:~i:~t~~~~~s~::::: ::: :~: :::: :: :::: ::: ::::::::::: :::: :::: :::::::: ::::
Total...........................................................

$133,203
3,694
2,794
9,673

75
2il
00
70

149,365 70

CONSTRUCTION·ACCOUNT.-AGGREGATE.

Construction-mill ....••••.••••.•••.•••...••••••••••.•••••••••••.•••••
Hoisting-works ..••••...••.•••••.•.••••••••••••••••••••••••••••...••••
Newshaft .....•.....•...•..•••.•••.••••••.••••••....•••• .••••.••.•...•
Ditch and reservoir .••.........•••.•.••.••••••••••••..••••••••••.•••••
Quicksilver, &c .••.....••.•••••..••••.•••••••••••.••••..••••••••. -.- ••
Ropes, cages, and cars ...••••..•••••••.•••••.••.••••.••.•••••••••••••••
Total cost of construction...... • • • • • . • • • • • • • • • • • • . . • • • • • • • • • • • • . •

$38,689
26,430
29,797
1,375
1,862
4, 067

42
42
14
23
56
75

102, 222 52

RECEIPTS.

Cash on band from last settlement .................................... .
Bullion, 22,~31 nHr ounces • • . • • •••••••••••••••••• -- •••• -- •• -.•.•..• -••.
Sulphurets, 81! tons ....••..•••.••••••••.•••••.•..••.••••••••••••••••••
Specimens and tailings ............................................... .
Chinese lease .•• _••... _•...•••...••••••••••••••••••••.•••••••••••••••••
'\Vater-rent ........••.••.••..••••••••••••••••••••••.••.•....•••••.•..•
Pan-rent ...•.••..•..••••..•••.•••••••••••••••••••••.••••.•.•••.••••••.
ExtraordinaTy . . • • • . . • . • . . . . • • • • • • • • • • • • • • • • • • • . • •••••••••••••••••••..

$16,972
390,830
8,872
762
100
700
270
2,500

Total receipts ..•••...•.••...•.•••••. ·-............... . • • ••• . ••• • . •• •• .
Total expenditures, including dividends .•••••••••••••• ~.... • • • • •• . • • • • •

421, 007 9~
414, 338 2-2

Balance on hand. . • • • . • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • •• • • • • • • • • . •

5M

40
59
10
7j
00
00
0~

00

6J 669 7.0
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The secretary, M.P. O'Connor, made a report which necessarily CO'B·
tains much that is not in the superintendent's report. I collate from the
secretary's report the following :
Number of shares of stock 3,100, or one foot to the share. Of these 2,880 shares are
owned in Grass Valley, and 220 owned by non-residents of this place. The par value
of a share is $100.
The total receipts from all sources for the year 1872, to December 16,
amount to--·· ...••. ·----·--···· •..... -··-···---~----· .•.. ·----·---· $404,035 52
Balance in treasury at commencement of the year .•• . .• .. . ••• .. . ..• ... . 16,972 40
Total for the year .••.•....••••..•••. -.--···......................

421,007 92

Expenditures for the year are as follows :
Dividends--·· ..•••. ---- .•••• . ••.••..•.•••.•••.•.••••.••.•.••••.••.••• $162,750 00
Other disbursements .................................................. 251,588 22
Total. . • • • • . . . . • • . • • . . . • • • • • • • • . . . • . • . • • • • • • • . • • • . • . • • • • . • . • . . . .

414, 338 2'2

For the last four years the total earnings of the Idaho mine have been as follows:
1869, ending in December ........ ----~- ................................ $306,038 75
1870, ending in December .................. ·-·· .............. ----··.... 183,450 23
1871,ending in December .......••.•••....... ---- ...................... 407,30116
1872, ending in December ............................................ --.. 404, 035 52
Total for four years .••••••••••.• _.•.••••.•••••.••••••.••••.•.... 1, 300, 822 66
Dividends for the same years have been paid as follows:
18o9, eleven dividends ................................................. $170,500 00
1870, eight dividends.................................................. 37,200 00

The placer-mining interest of the county was extensively treated
in my last report; I insert, however, the following descriptions of the
'
most important works of that kind.
Dr. Henry DeGroot, of San Francisco, furnishes the following description of one of the most extensive hydraulic operations of Nevada County,
that of the Little York Hydraulic Mining Company:
The property, which, considered as a whole, constitutes one of the most valuable
mining-estates in California, is situated in Little York township, Nevada County, and
but one mile from the Central Pacific Railroad. Besides a. tract of 240 acres secured
by United States patent, this company own a considerable extent of mineral-ground adjoining at different points, held under the local mining-laws, also nearly 2,000 acres of
fine timber-land, w:ith saw-mill, &c., contiguous, on the east. 'fhey have three ditches,
aggregate length forty-five miles, and capable of carrying 3,000 inches of water, the
sources of supply being Steep Hollow and Bear River, lying between the deep calion~
-cut by these two streams; they have an outlet with a fall of over 600 feet on each, giving superior facilities for washing-purposes. Three sets of hydraulic apparatus, very
powerful and perfect, have been :fitted up for washing here. Two of these are on the
subdivision of the tract known as the Little York, and the other on the Liberty Hill
.claim, a third subdivision, called Christmas Hill, lying between them. The latter,
though opened and ready for the reception of the gearing for washing, bas not yet been
·furnished with any. From each of the three points :fitted up for work a ravine extends
to the deep canon on either side, two of these opening on Bear River and one on
·Steep Hollow. Along these ravines nearly two miles of flume have been laid down,
the whole :fitted up with dumps, undercurrents, &c., the fall being such as to admit of
.some of the latter being over 30 feet high. At the head of each of these ravines a lnng
tunnel, fl.umed throughout, has been cut through the bed-rock, furnishing a passage for
the water and gravel, the old-river channel here lying in a basin with high river-rock
·on either side.
What is known as the "blue lead" runs through the whole extent of the compa.ny's
ground, being here from 250 to 600 feet in width. While this, wherever worked, lias
been found extremely rich, the entire body of gravel, for the breadth of a mile or more,
contains enough gold to pay for washing by hydraulics. The bank varies in depth
from a few feeli, where the bed-rock approaches the surface, to 200 feet in the deepest part
of the channel. .As usual the upper portions of the gravel are poorer and the gold :finer,
the latter gradually becoming coarser and more abundant toward the bottom, a very
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rich layer of gravel always being found on the bed-rock, especially in and on the sides
of the main channel. Lying near the bed-rock is a stratum ofbard cement from 10 to
40 feet thick. Formerly this was crm;hed with stamps and the gold saved by amalgamation in the batteries, but with the powerful nozzles and bead of water now in use,
from 200 to 300 feet, this cement can be sufficiently broken up to send it through the
sluices, where it meets with final disintegTation in its passage over the numerous
dumps encountered on its way. The cement-mills of the company are therefore no
longer in use, nor is it necessary to employ powder for breaking up the ground and
preparing it for washing. Of this company it may be said that while they have as
valuable a tract of mining-ground, perhaps, as any other in the State, their outfit and
the general administration of their property are equal to any found elsewhere. Their
extensive flumes and undercurrents, from 4 to 6 feet wide, are built of the most durable material and set with great care. Over four miles of heavy iron pipe, from 12 to
30 inches in diameter, (much of it lately substituted for wooden flumes,) hM been laid
down. Monitor nozzles, all of the largest size and latest plan, are in use in each of the
mining-pits. Powerful derricks, operated by hurdy-gurdy wheels, have been provided,
whereby immense bowlders can be expeditiously handled with smaH expenditure of
manual labor. In short, all the most approved methods and machinery as well as
labor-saving appliances extant have here been introduced; what were very acceptable
styles of apparatus but a short time before having sometimes been laid aside, after
short use, upon something more economical or efficient presenting itself, this company
having been liberal patrons of inventors in this department of mechanism and discovery.
The ground oti the Little York Company is not only extensive, but much of it is
known to be extremely rich, the old "blue lead" having paid here enormously in
the early day. Immense quantities of gold were taken out at points where the rimrock had been broken away, and in cases where incline shafts were sunk on its inner
side as far down as the water would admit. Large sums were extracted at these spots
within the present limits of their claim, without the richest portions of the ~hannel
ever having been reached. As washing has progressed towards its center, at the few
points where work has been carried on, the product of gold has been liberal and often
very large.
The company only ~sing a portion of its water, the balance being sold, and running
but two of the hydraulics fitted up, washed out at the rate of $15,000 per month during the year 1872. The property having now passed into the hands of a London company, the new owners will not only make use of 3,ll the water their ditches afford, but
increase the quantity, which can be easily done, and also start up the other hydraulic,
and perhaps rig a fourth on the Christmas Hill ground. With these additional facilities for production the yield of these mines might be nearly doubled. The outlay required for so increasing the capacity of the works would not be large, nor would current expenses be materially augmented thereafter. In operating this class of mines
the great item of expense is water, labor being only secondary, as but a small force of
hands is required. 'fo a company having their own water the profits resulting from
the working of a property like this should be large-at least 75 per cent. of the gross
earnings.
As to the time likely to be required for working out a body of gravel like this, it is
useless to indulge in speculations, inasmuch as it must necessarily be so long as to deprive the question of all practical significance.

The Union gravel-mine is located at Relief Hill, three miles east of
North Bloomfield ood about nine miles north of Nevada City. The
company own one and a quarter miles in length on the channel of the
lead, which at this point is about one-half mile wide. There is no probability that the next generation will see it worked out. This claim bas
been worked tor three years past, but hydraulic washing bas been done
but about six months of that time. The company's improvements consist in part of 2,000 feet of flume, 40 inches wide by 20 inches deep, with
10 inches grade to every 14 feet, all blocked with 20-inch square blocks,
6 inches thick; 2,175 feet of 15-inch pipe, and 800 feet of 18-inch pipe;
a1so a reservoir built last year at a cost of $5,200, situated one mile from
the present workings. This reservoir has a capacity of supplying 500
inches of water for forty-eight hours, when full, without receiving a drop.
To get a lower grade of 152 feet below the present working, the company are engaged in running a large tunnel, which, when completed,
will be 1,500 feet in length, 6 feet 4 inches high, by 6 feet wide, with a
grade of 6 inches to every 12 feet. This tunnel was commenced August
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18, 1870, and has been worked with from two to three shifts per day to
within the last seven or eight weeks, by hand-drilling, but the rock was
of such a character that it would have discouraged the most persistent
set of men in the State. So slow was their progress that the distance
made in the face of the tunnel for a month could be reached with a
10-foot pole. The company finally adopted one of Messrs. Severance &
Holt's diamond drills, at a cost of $4,000. After many delays of an unavoidable nature, such as bad roads, caused by the inclemency of tbe
weather, this drill was put in successful operation, aud is making from
2! to 4 feet per day, with three shifts of eight hours each, in the kind of
rock above mentioned. The drill is run by a hurdy-gurdy wheel, placed
on the rear of the drill-carriage, which is driven by hydraulic pressure.
The water is conducted 3,000 feet, through an 11-inch pipe, to the mouth
of the tunnel, under a 274-foot pressure; from the mouth of the tunnel
to the drill at its present position, 925 feet in, by a 7-inch pipe; there
it is thrown into the hurdy-gurdy wheel, 4 feet in diameter, through a~
inch nozzle which runs the drills, two in number. The blasting-agent
used is giant-powder. The exploding is done by a "Fields electric
battery," at the mouth of the tunnel, conducted by an insulated wire
the whole length of the tunnel. Eleven men are employed in the mine.
In regard to the operations of the North Bloomfield Gravel-Mining
Company, the Nevada Transcript says:
During the past year the North Bloomfield Gravel-Mining Company have extended
their enterprise, until now they employ four hundred and fifty men, and they expect
to add considerably to this force for the purpose of extending their ditch down into
Bridgeport township. The operations of this company extend from Bowman's dam to
Lake City, anu they have given life and energy, more or less, to the business of every
mining-camp within the range of their operations. They now have one hundred and
fifty men employed at Bowman's, anu the dam will, it is expected, be completed in
two weeks. Their ditch conveys water from this dam to the township of Bloomfield.
The most important work of the company now is the bed-rock tunnel, which is to
open the basin or channel at Bloomfield. This channel was opened to the bed-rock,
208 feet, and found to contain pay-gravel from the surface down. The company, having ascertained this, determined to run a bed-rock tunnel from Humbug Canon to
their claims, that sufficient fall might be obtained to work to advantage. The sur-veys were made by Hamilton Smith, superintendent of the company, and the work
commenced about the 1st of last May. The tunnel will, when completed, be 8,000
feet in length. The mouth of the tunnel is 440 feet lower than the channel, and
will, at the upper encl, be about 75 feet lower than the gravel. A road was built by
the company along the line of the tunnel, and eight hoisting-works put np, numbered
from 1 to 8 inclusive, coming from the mouth of the tunnel. They are all built
on the same plan, and are run by hurdy-gurdy wheels. The power is supplied from
the company's reservoir, through 10,000 feet of iron pipe. The shafts are about 900
feet apart, and in all of them they are now sinking, and at the same time running the
tunnel from the mouth.
No.8 is. on the rim-rock of the channel, and No. 1 the nearest to the tunnel-mouth.
The shafts vary in depth from 178 to 195 feet, and the tunnel has been run 235 feet
from the mouth. About 720 feet in the aggregate has been completed, out of a total
of 1,550 that must be completed before the line for work upon t.he tunnel will be
reached. When this is done the tunnel will be run from both faces in each shaft, and
also work will be continued in the tunnel. It is expected that the entire work will be
completed in the spring of 1875. This is to-day one of the most extensive miningoperatioJ?,s on the coast, and all the work is being done systematically and thoroughly.
The channel to be opened is rich, and the bed-rock has only been reached for prospecting.

The principal mines on Manzanita Hill, one to two miles southwest
of North San Juan, are those of the American Company, the Manzanita Company, and the Yuba Company. The average product of the
American Company's mine for the past few years has been about
$200,000 gross per year; the others are not wa~hing on the bed-rock.
The bullion-yield for 1872 from the hill will approximate $300,000. No
stamps are used in graYel-crushing on the hill. There are no quartz-
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mines here; the entire mining-interest is in gravel. The area of this
is about one mile in length, by 600 yards in width. This is estimated
as worth, for the channel unworked up to the present, $1,000 to $1,500
per linear foot gross; the expense of taking out the gold should not
exceed 50 per cent. Water costs twelve and a half cents per inch, but
contracts can now be made for less. An inch of water is usually reckoned equal to 1,000 cubic feet.
Two deep tunnels are driving on Manzanita Hill; that of the American Company on the north end of the hill, now in about 2,100 feet, has
to go about .2,000 feet further (300 feet in the bed-rock) to the first
shaft; that of the Manzanita Mining Company, (recently merged in the
l\Iilton Company,) on the south end of the hill, is in 850 feet from Sweetland Creek, and lacks 550 feet of reaching the first shaft, (130 feet in
bed-rock.) This tunnel has been driven diagonally across tbe rock in a
straight line, 8 by 8 feet, over 700 feet since the 1st of August, 1871.
They use only single-hand hammers, ~-inch steel, and No. 2 giant-powder. The powder is kiln-dried before using, which is thought to be a
decided advantage. The average cost of this tunnel is about $22.50
per linear foot.
In connection with some of the mining companies, the North Bloomfield Gravel-Mining Company are extending their ditches down the ridge,
and will have them in operation within two months, at an estimated
cost of $80,000. They will be able to supply an additional 2,000 inches
of a steady stream to the mines from Badger Hill to French Corral.
Tllis nearly doubles the previous supply.
I am indebted for the information in the foregoing paragraphs to Mr.
Newton 0. Miller, of Manzanita Hill.
Tile Yuba Gravel-Mining Company bas now a 30-borse engine and a
pump that will raise 26 inches of water. The shaft is down 1ti0 feet, and
of, this distance 6 to 8 feet is in gravel which prospects well. The first
machinery used was not of sufficient power. A tram-road is being
built to run wood, abundance of which is in the immediate vicinity, to
the works. The mine is easy of access, and is about two miles from
the town of North Bloomfield.
The possessions of the Birdseye Creek Gravel-Mining Company,
(limited,) extend from near Hunt's Hill to the vicinity of Little ·York,
and comprise all that portion of the ~' blue lead" at Red Dog, You
Bet, and the vicinity beyond. The entire length of the company's
claims is about four miles, all the bed-rock of wlJich will not probably
be seen for the next hundred years. The company is working three
sets of claims, viz, the Uncle Sam, Brown's Hill, and the Neece &
West. In these claims from twenty-five to thirty men are regularly
employed, running from five to six hydraulic monitors, carrying from
250 to 400 inches of water each. The company is engaged in running
a bed-rock tunnel to the Neece & West that will, when completed, drain
both that and the Brown's Hill claims. The dimensions will he 1,100
feet long, 7 feet wide by 8 high, 260 feet of which is now completed. A
hard slate-formation has been penetrated so far. The company owns
also the Independence and Bunker Hill propert5r, and extensive claims
at Sweetland.
Carney & Goodspeed's cement mill and mine are also located at
Hunt's Rill. They have an 8-stamp mill run by water-power, with a
24-foot hurdy-gurdy wheel on a cam-shaft, without other gearing. This
mill has a capacity of, and is now crushing, 50 tons of cement every
twenty hours, which averages $5 per ton. The company haYe a tunnel
in 800 feet, at which point they are drifting in different directions, work-
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ing regularly twenty-eight men. The gravel or cement is taken out of the
tunnel by car to the mill, which is located at the mouth of the tunnel.
This tunnel is rather badly ventilated at present, for the reason that but
15 feet fall can be had for the water to run the air-machinery with.
Different arrangements will shortly be made for better ventilation.
Brown's cement-claim is one of the first-class claims in the vicinity
of You Bet. It is owned by Judge G. S. Brown, and located about a
quarter of a mile south of You Bet, and adjoins the claims of the English company, or Birdseye Creek Gravel-Mining Company. The main
channel cuts it from northeast to southwest. It contains about 24 acres
of mining-ground. About one-quarter of the surface has been washed
to within 50 feet of the bed-rock, and one-quarter of the bed-rock has
been drifted ovoc. At present it is not being worked, but it paid well
when in operation. The outlet to this celebrated claim is through Wilcox's Ravine. J\ir. Brown owns about 4,000 feet of this ravine, and
through it eventually all that portion of the Birdseye Creek GravelJ\iining Company's ground underlying the town of You Bet will have
to be worked. From 1,500 to 2,000 acres more of mining-ground, lying
in the direction of Chalk Bluff, will have to be worked through the
same ravine. This claim has been worked successfully since 1865, and
up to July, 1870, over $600,000 in gold was taken from it. l\lr. Brown
also owns an 8-stamp mill for crushing cement, whish is run by a hurdygurdy wheel using 50 inches of water.
Mr. H. Powell writes from Birch ville district:
The area of the auriferous deposits of this district averages one mile in length, 1,000
feet in width, and 80 feet in depth. About one-half of this has been worked, at an
average yield of about thirty cents per cubic yard gross, and about fifteen cents net.
There are no quartz-mines in the district. There is in the course of construction,
and now nearly completed, a tunnel in blasting-rock, of 2,300 feet in length. This is
the only work of importance done this year in the district.
The ruling rates for water are twelve and a half cents per inch for ten hours' run.
'rh13 prospect is at present that water in the future will be teu cents per inch for ten
hours.
YUBA COUNTY.

The principal mining of Yuba is at the extensive hydraulic mines of
Smartsvilleand vicinity, whichareownedand worked by:fivedifi:erentcompanies~ the Pactolus, Rose's Bar, Blue Gravel, Blue Point, and Smarts ville
Hydraulic l\lining Companies. The Pactolns Uompany has just completed, at a cost of $75,000, a bed-rock tunnel, 1,200 feet in length, upon
which it has been at work for the last six years. This tunnel works
the ancient-river channel which runs through this section, and which,
in the Blue Point Company's ground, being opened deep enough to
work to the bottom of the old-river bed, has paid over $1,000 per dc:ty's
washing, and, during the present year, as much as $115,000 for less
than one hundred days' washing. A shaft has been sunk on the Pactolus mine preparatory to opening the same channel.
Tlle Rose's Bar Mining Company adjoins the Pactolus on the east.
This company is also running a tunnel to work the deep channel. The
tunnel will be 1,000 feet long. It has been in progress nearly three
yearR, and is completed to about 800 feet. It will probably be completed within the present year. The company is now working the
upper strata at a profit.
The Blue-Gravel Company is hydraulicking down the mountain south
of these old-river claims. Its lower tunnel bas been completed, after
:fiye years' labor and the expen'd iture of some $60,000, and it is now
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opening to the bed-rock, having a bank of some 30 feet of gravel to
work, which could not be worked through the first tunnel.
~he Blue Point Gravel-Mining Company, situated on the old-river
channel, the tunnel to work which cost $146,000, has, during the past
year, taken out gold at the rate of $1,000 for each day's waslling.
The ~martsville Hydraulic Company still continues working on the
upper strata, only stripping the surface gravel and cement off the oldri-ver channel. It is now working a bank of cement 180 feet in height,
all of which bas to be blasted. The company pays $140 per day for
water, and $1,000 per month for powder, but yields regular dividends
to the stockholders.
At .Mooney Flat a tunnel is in progress which will give an outlet for
a large area of gravel-country that bas prospected well. It will require
about three years to complete this tunnel and open the ground ..
Mr. D. W. C. Gaskill, of Forbestown, furnishes the following information relative to hydraulic mining operations carried on with the supposed disadvantages of slight fall:
The Ohio Flat Mining Company's claims are situated in Yuba County, n.e ar Forbestown
at tile llead of a large flat, two miles long, with a very slight grade all the way. Ouf'claims
are 2,787 feet long, pay-dirt 300 to 400 feet wide, on bed-rock covered by 15 feet of a sedimentary clay-deposit, and 15 feet of vegetable mold, &c. We were compelled to commence a mile below our ground, on the surface of the flat, and pipe out a cut, laying
our flume-2t by 4 feet-on an inch grade to the rod. We were four years in piping
out the cut and laying the flume, at an expense of $25,000. As the cut deepened to
20 and 30 feet, quicksand in the bottom, and the sliding in of the sides, gave us much
trouble. In places the cut is 500 feet wide on the surface. With 500 inches of water
tllere is no trouble in the flume carrying off all the top uirt from two pipes. When
we clean up the bottom, which we do in summer-piping off top dirt all winter-we
fork all the gravel that we can from the ground-sluice, letting as little heavy gravel
as possible go into the flume. 'l'he flume is 4 feet in the soft granite bed-rock in the
claim, and the pa.y-gravel is from 1 to 3 feet deep. As fast as the dirt accumulates
around the mouth of the flume we add boxes, until we have on about 500 feet,
and we lmve now as good a dump as ever and no trouble with the flume. We are
now making our third clean-up. 'l'be first year we took out of 150 feet square of
ground, $16,000; the sec9nd year, $19,000 ; and a good showing for $25,000 this year.
We have twenty years of as good or better work ahead. This is the result of out•
experiment. Novices alone would have undertaken such a job. .A scientific man would.
never have considered it practicable or invested a bent in such an enterprise.

The Marysville Appeal, of recent date, thus notices the resumption
of operations on the quartz-ledges of Brown's Valley:
Some years since the quartz-mines at Brown's Valley, Yuba County, ranked among
tho best in the State, and yielded largely, but for various reasons, principally the general demoralization in the mining-share market a few years since, active operations
were suspended, and these mines have for several yearsbeenlyingidle. Recently anew
organization bas been formed under the name of the Brown's Valley Consolidated
Mining Company, for the purpose of workicg those mines, and it has purchased the
Jefferson, Pennsylvania, and Dauebroge mines. The Jefferson, previous to 1865, paid
large dividends. The Pennsylvania and Danebroge, located contiguous to the Jefferson, have taken out large amounts of gold, but we belieYe have not paid dividends.
During the last month active operations have been resumed on these mines by the
Brown's Valley Company, and we have good grounds for indulginO' in the hope that
the results may amply reward the enterprise of the parties iutereste~, and also restore
the Brown's Valley mining-interests to the relative positions that they deserve. The
new company is composed of San Francisco and eastern capitalists. The general
superintendency of the mines is vested in Baron Von Stech, an eminent mining-engineer
of great experience. The principal point of present operations is at the incline No. 1,
of the Pennsylvania mine, where new and stronger hoisting and pumping works are
being constructed. Knowles's patent self-acting pumps, capable of throwing 20,000
gallons per hour, are being introduced, and are supposed to be of sufficient capacity to
free tl:\e mine from water during the time required to make repairs on the machinery.
It is the intention of the company to retimber the inclines, sink them deeper, and extract ore from the bottoms of the shafts and from the side drifts. It will probably
require some two months' time and the expenditure of some $2i,OOO to get these mines

72

MINES AND MINING WEST OF 'l'HE ROCKY MOUNTAINS.

in working order, by which time the mill of 16 stamps will be ready for work, and it is
nnticipated that a plentiful supply of ore, yielding $20 per ton, will he obtained to
keep it constantly employed. Large quantities of ore are known to exist in these
mines, and it is proposed to work them up to their full capacity. Should the yield
of ore be in excess of the capacity of the mill for crushing it, the company will erect
one of Whelpley & Storer's ore-crushers and two pulverizers at hoisting-works No.2,
where there are now an engine and other appurtenances, which, with the proposed
machinery, will give an additional crushing-capacity of 50 tons per day.
The Danebroge will be re-opened by a perpendicular shaft 150 feet in depth, which
will strike the mine below the old works at a place where the vein of the Danebroge
and Pennsylvania come together. From these works the drifts south into the Pennsylvania will open this mine at the place where the Pennsylvania hoisting-works No.2
now stand, and where the mine was formerly opened by an incline 300 teet in depth.
The new machinery is building at the Marysville Foundery. The re-opening of these
valuable mines is a matter of great importance to Yuba County, and the company has
the best wishes of the community in the success of an enterprise that will redound to
the common benefit.
BUTTE COUNTY.

Oherokee.-The Table Mountain, in Butte County, is a prominent
landmark in Northern California, and undoubtedly the finest representative of a basaltic covered table-land in the State. This formation rises
to view on the northern bank of Feather River, opposite Oroville, and
extends, as the eastern rim of the Sacramento Valley, up to Cherokee,
a distance of eight miles.
Stratified gravel, beginning with the blue lead in the bottom, and
rising in gradations to a height of 500 feet, forms the main bulk.
Quartz-gravel and sand predominate so much that about three-fourths
of the whole formation is composed of them.
The plateau of Table -Mountain is a plane, with a double inclination,
from north to south and from east to west, and covered with a basaltic
cap from 50 to 80 feet in tnickness. This basalt cover has been removed
by the action of water at different localities, principally at Cherokee and
Morris's Ravines, and hundreds of acres of the richest gravel-deposits
were thus exposed to hydraulic action.
The isolated and elevated position of Table Mountain made the introduction of water a most difficult and expensive operation. It was, bowever, successfully done; and hot only Cherokee can boast of stupendous
water-works, introduced by the Spring Valley Canal and Mining Company, and already described in former reports, but also J\Iorris's Ravine
can lay claim to the same improvements, introduced by Messrs. Hendricks & Co. to their extensive and rich mine at said place. The reputation and public recognition of the almost unequaled mining-resources
of Table }.fountain and vicinity are principally dJle to these two great
aqueducts.
Ever since mining commenced on the Table Mountain gravel-deposit,
(at Cherokee.) diamonds have l;>een found in panning the residue of the
washings, either of a common gold-rocker or of the gigantic sluices of
the present day. The diamonds are of excellent quality, and vary in
weight from ! to 2 carats, a few having been found weighing about 5
carats. It is hardly possible to discover the particular stratum which
contains them; but Mr. Charles Waldeyer, to whom I am indebted for
these notes, believes, according to former observations, that they occur
the oftenest where a small deposit of highly-colored yellow clay and
~tiliceous breccia is found. Still there is evidence that diamonds were
found in the blue gravel close to the bed-rock.
So far little bas been done to save diamonds, partly for want of proper
advice and partly for the reason that all attention was absorbed in goldwashing.
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The principal mining-operations at Cherokee are carried on by the
Spring Valley Canal and Mining Company, the Cherokee Mining Company, and the Cherokee Flat Blue-Gravel Company.
The Spring Valley Canal and Mining Company bas expended in improvements, altogether, the enormous sum of $680,000, of which
$500,000 were expended, since the spring of 1870, for introduction of
water through pipes across the West Branch, and for reservoirs, ditches,
tunnels, flumes, &c. The Cherokee Mining Company has expended in
improvements the sum of $400,000 for ditches, reservoirs, and tunnels,
including a ditch from Butte Creek, destined to furnish water through
a long line of iron pipes. The Cherokee Flat Blue-Gravel Company has
expended the sum of $175,000 for tunnels, shafts, incline, &c., and intends to introduce water from the NoJth Fork of Feather Hiver. Besides these larger sums at least $50,000 were expended by other mining
(;'<>mpanies, so that the total expenditure for improvements at Cherokee
may be put down at $1,305,000.
ThP- mining-season for the Spring Valley Canal and Mining Company
was reduced to about six months-the break of an immense reservoir at
Concow Valley causing the loss of three or four months' water. The
result of hydraulic washings during these six months is reported at
$225,000.
The Cherokee Mining Company, depending, so far, altogether on rainwater caught in large reservoirs, cleaned _up $100,400 during the season.
The yield of other mines at Cherokee may be placed at $25,000, so
that the results of about six months' washing amount to $350,000.
With the introduction of water by other mining companies, in quantities sufficient to work the whole year, the product of the Cherokee
mines can be raised to at least $1,200,000, if not $1,500,000.
Mor'ris's Ravine.-This camp, a few miles south from Cherokee, is sit- .
uated in a bend of Table Mountain. Ever since the earliest times of
gotd-mining, in California, Morris's Ravine has been celebrated for its
richness. The great drawback to mining on a large scale bas been the
scarcity of water, and it was left to Messrs. Hendricks & Co. to remedy
this deficiency.
.
These mines are in the same great gravel-deposit which forms the Cherokee mines, but have the advantage of lying deeper in the basin or
channel, and carrying, therefore, very large nuggets of gold. Pieces weighing from one to six and ten ounces are picked up almost every day, and
perceptil>ly increase the profits of the miners.
The systematic opening of this mine is now in progress. One of the
best tail-flumes ever built in the State is just completed. This flume is
6 feet wide, 3 feet deep, and a mile in length, provi<led with undercur-rents, drops, &c., and .paved with stone.
Messrs. Hendricks & Co. expended the sum of $318,000 up to December 1, 1872, on thiR great enterprise. The following statement gives
interesting and valuable details :
DITCHES.

Main Ditch, commencing at point on West Branch of Feather River, near
section 9, township 24 N., range 4 E. :
Grade, upper line, 12.8 inches per mile.
Grade, lower line, 6.4 inches per mile.
Size upper line 5 feet wide, 2 feet deep.
Size lower line 6 feet wide, 2 feet deep.
Length, total, 34 miles.
Cost, total. ......................... _.. $119, 400 00
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Glen Beatson Ditch, from Glen to mine :
Length, 6 miles.
Cost, (grade and size same as above)....
Oregon Gulch Ditch, from Canon Ranch :
Length, 62- miles.
Cost, (same grade and size) . .. . . .. . . . . . .

$11,750 00

5, 000 00

Total length of ditches, 46~ miles.
Total cost of ditches .....•................ ·· . . . . . $136, 150 00
A. verage cost per mile, $2,928.
A. verage cost per rod, $9.15.
P.IPES.

Length, upper line, (reservoir,) £of mile.
Length, Table Mountain reservoir, 1! miles.
Total, 2 miles.
Diameter 22 inches ; lowest depression 310 feet.
Iron, size for pressure up to 150 feet, No. 16.
Size for pressure, from 150 feet to 250 feet, No. 14.
Size for pressure, from 250 feet to 310 feet, No. 12.
Head of upper line 40 feet above outlet.
Head of Table Mountain line 50 feet above outlet.
Cost, per foot, $2.86; total, (including making, grading,
and putting down) . . . . . . . . .. . . .. . .. . . . .. . . .. .. . . .. ..

30, 200 00

FLUMES.

Length, estimated, 4 miles.
Size, 5 feet wide, 2 feet deep.
Grade, same as ditches.
Cost per foQt, 95 cents; total cost . . . . . . . . . . . . . . . . . . . . . .
Tail-flume, for outlet from mine, down Morris's Ravine,
(with three undercurrents,} to Feather River:
Grade 52- and 6 inches in 12 feet.
Length, 1i miles, (nearly 1 mile completed.)
Size, 6 feet wide, 3 feet deep.
Size of each box 16 feet ; 330 boxes in 1 mile.
Lumber, each box, 1i inches for sides and bottoms.
Lumber, total, in each box, 590 feet.
Pavement in each box 10 inches deep of rock.
Pavement, total weight of each box 6 tons.
Total cost to date, {not completed)................ . . . . . .

24, 200 00

Total cost of permanent improvements- . . . . . . . . . . .

210, 650 00

20, 100 00

MINE AND EXPENSES.

Location, Morris's Ravine, Butte County, sections 17, 20,
and 29, township 20 N., 4 E.:
Incorporated at Indianapolis, May 28, ,1866.
Expended for claims, water-rights, &c ... $15,000 00
Repairs of ditches, pipes, and pumping.. 24,000 00
Developing mine and current expenses. . . 68, 350 00
- - - - - 107, 350 00
Total investment....... . . . . . . . . . . • . . . . . . . . . . . . . . .

318, 000 00
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Large as this outlay may seem, there is hardly any doubt that in a
comparatively short time the productiveness of the mine will afford a
yearly equivalent for its whole cost, and the extent of the ground being
not less tha.n a thousand acres, promises to repay the investment many
times over.
·
Oregon Gulch.-The following interesting report on the quartz-mines
of Oregon Gulch, in this county, was prepared by Mr. John Nisbet, of
Oregon City, a resident miner of long experience:
The Oregon Gulch quartz-district occupies an irregular valley, sloping to the south,
and opening on Feather River, about three miles above Oroville. It is bounded on the
west by the table-land, on the east by the North :Fork of Feather River, and drained
through its entire extent of eight miles by Oregon Gulch and tributaries. From the
main river on the south, to the West Branch at the north end of the (listrict, can be
traced croppings of gold-bearing quartz for a width of about two miles. The developments already made seem to show the existence of one or two continuous veins,
with cross-veins intersecting at every possible angle.
The first company operating on the south is the Oroville Gold and Silver Mining
Company, recently re-incorporated as t~he Minerva Gold and Silver Mining Company of San Francisco. The property comprises a number of different ledges, some
of which contain rich but very refractory ores. This difficulty has, in a great measure,
been overcome by the introduction of Paul's process, which has been in operation
several weeks,* and gives great satisfaction to quartz-men in our district, and seems
to aim at all that is possible in the mechanical treatment of sulphureted ores. The
lfinerva company had a 12-stamp mill, using copper plates, blankets, pans, &c., and
with the aid of the IJeW process alluded to, and the abundance of quartz at hand, expect to make large returns for the ensuing year.
The next company, about one mile north, is Grummet and Stemple, formerly working arrastras, but now erecting a 5-stamp water-power battery. They have been taking out, all summer, quartz that will yield over $20 per ton. The gold is entirely free,
and they have no difficulty in saving it by the ordinary process.
Farther north, on the west bank of the gulch, is the mine of Perkins & Reese, which
baa yielded rich rock, of which there are about 200 tons on the dump. It has the same
general characteristics as other quartz in the district ; the course and dip of the vein
also indicate that it belongs to the main lead that runs through the district. This
company is putting up an 8-stamp mill, using water-power at first, and steam-power,
if required, in the dry season.
Farther north, about four miles from the river, where the creek bends to the east, is
Oregon City, a village that gives its name to the dist1·ict. Here are the Nisbet company's mine and mill. The claim is 3,600 feet along the course of the vein, covered by
a United States patent. It embraces the White & Nutter, the Buffalo mine, on the
main lead; the Cambria, a cross-vein from the west, and the Ned Lewis, another
cross-vein from the east. These, with the exception of the Ned Lewis, have been
worked to a depth of 120 feet. The Buffalo has yielded, to date, $130,000; the Camb1·ia,
and White and Nutter about half as much each, making a total yield of $260,000 for
a vertical depth of less than 100 feet. The company has completed a new 16-stamp
mill, on the site of the 8-stamp mill burned the previous year. It has two 20-horse
engines, and two boilers are to be employed, one engine to hoist and pump, the other
to run the battery. The free-gold ores are amalgamated in the battery discharging on
silver and copper plates, with quicksilver-ri:ffies and blanket-sluices. The blanketwashings, after natural oxidation, are ground in arrastras connected with the counte~
sbaft of the battery-engine. Next summer a furnace will be put up to roast the sulphides. Meanwhile, presentarrangementsareconsidered adequate to treat the oxidized
ore near the surface.1- Last summer the company sunk the main slope over 100 feet iu
hard rock. Previous to this all the work had been in the overlying soft schistose rock,
on a vein averaging 3 feet thick. .After sinking, a level was run to the north, and the
same vein was struck that paid so well in the softer rock above. The Ned Lewis mine
has been worked to some extent; but water interfered, so that in future both mines
will be worked by levels from the foot of the main shaft opening in the mill.
North of the Nisbet mine is the old, "White & Nutter; half a mile further is the
Bloomingflale; lloth are on the main lead, but are not working at present. A mile
further north is the Rock River, belonging to the Pioche estate, also lying idle. Next
are the Louisiana and the Spring Valley Quartz mines, neither, at present, working.
The Spring Valley ledge is the largest, and probably the best mine in the district.
There are 70 feet of croppings and debris on the slope below the vein, all of which will
pay for milling. The facilities for working are excellent. The company has a United
l>This is too short a time for an absolutely conclusive test.-R. \V. R.
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States patent, bnt for some unaccountable reason, best known to itself, steadily

to do anything in the way of developing the property.

There are other veins in the district that promise very well, but are not sufficiently
worked to prove their value. As a general thing operations have ceased on the minor
claims when water or hard rock was met with.
The district now contains 41 stamps, against 25 in 1871; a better spirit prevails, and
more confidence is felt in tbe ultimate success and permanence of the business.

I am indebted to Mr. M. H. Wells, of Yankee Hill, for the followin1{
history and report of quartz-operations in Ooncow distrid:
This quartz-district embraces all the township of Concow. It is
bounded on the east and southeast by the North Fork of Feather River,
oo the west and northwest by the West Branch of J:1"'eather RiYer, and
on the north by the Plumas County line. It is nearly forty miles long,
with an average width of sixteen miles, and an altitude above sea-level of
1,800 to 2,000 feet. The quartz was first struck in 184!), when some
very rich pockets were found. The first mill was put up in 1856 on the
Rich Gulch divide, on the east side, by the Virgin Quartz-Mining Company. A 20-horse engine ran ten stamps and four arrastras, with stonedrags. This mill ran six years, and paid well, but the company not
knowing how to manage, and paying the then high prices for labor, and
· having old machinery, stopped work, and most of the members left for
Nevada. The mill was afterward sold and removed by creditors.
The next mill was put up in 1856, on the south extension of the Virgin
mine, by the Forty-nine and Fifty-six Quartz Company. A 25-horse engine drove fifteen stamps, with four stone arrastras. The ledge had been
located in the same year by Mr. Wells, who sold out his interest (onetenth) before the mill was completeu for the sum of $35. One year
later the same share sold for $32,000. In laying a tram-way to run the
quartz to the mill a very rich pocket was struck near the surface, out of
which it is believed that over $300,000 has been taken. As usual in
quartz-mining in those days, the receipts were liberally expended in
dividends, large salaries and wages, and grand improvements, while
the bonanza continued; but when immediate profit ceased, assessments
were required for dead work, and indifference, discouragement, dissension, and litigation were the result. The mill was idle eight years, was
then purchased by San Francisco parties, and was burned down in 1869.
A tailing-mill was next built by G. ·Collins Shallcross & Wightman,
containing two large ovens and six iron arrastras, driven by a 12-borse
engine. This proving unsuccessful was sold and removed to Marysyille.
A water-power mill was next built on a divide about a mile east of
Oregon City, by Mr. Fuller. It was of improved form, with double
stamp-rods, and worked well, but before doing much was burned down.
The iron-work was bought by Mr. John C. Fall, who put it into another
mill, erected on the Venus mine, at Oregon City. The vein proved rich,
and the mill was profitable ; but it was again destroyed by fire. Mr.
Fall then removed the iron-work to Unionville, Nevada, when it became
part of the Pioneer Mill. About $500 in gold was found under the dies
of the old batteries.
A 12-stamp mill (one pan, 25-horse engine) was erected on the Porter
mine, at Jordan Hill, six miles north of Oregon City. This mill is now
standing, and the only one in this district. It has paid well, but for the
last eight years all operations have been suspended on accouut of litigation-recently compromised. The property is now owned in Marysville.
The Virgin mine was re-incorporated in 1857, and caUed the Venus.
After the mill was burned all operations were suspended for four years.
This summer S. P. Kimball, one of the present owners, opened a large
shaft on the mine, 6 by 13, and timbered it for working-purposes. A
mill will shortly be erected.
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About all the numerous veins of this district run northeast and southwest, and dip 45o. The greatest depth reached on any of them has not
exceeded 120 feet. The rock will pay, on an average, $12, with a chance
of striking rich pockets.
Acconling to many assays from the mint and various assay-offices,
the fineness of the gold runs from 755 to 790; silver is mixed with it.
The base metals are arsenic with a little sulplmr and very lit.tle copper.
The river-veins are worked out, except some banks of gravel, which
pay $1.50 per day to the hand. The gulches and placers are nearly all
exhausted.
SIERRA. COUNTY.

This countv contains within its limits some of the most extensive and
profitable hy(lraulic and drifting ground in California, as well as numerous veins of quartz. It has not heretofore received the attention it deserYed, either from the press or the reports of the Mining Commissioner.
This year I am enabled to present a full and accurate description and
report of its resources, from the pen of 1\ir. C. W. Hendel, United States
deputy mineral-surveyor, whose practice of his profession as civil and
mining engineer, during a period of tw-enty years' ,residence in Sierra.
County, renders him eminently fit for this task. The calculations of yield
per ton, or per cubic yard. have been made from personal knowledge or
from examination of the books of the various companies.
SierraCountyissituated between latitude 390 22' and 390 40'Horth, and
between longitude 1200 and 121o west from Greenwich, and is bounded on
the north by Plumas County, on the east by the State of Nevada, on the
south by Nevada County, and on the west by Yuba and Plumas Ooun-'
ties. Its greatest longitudinal distance is from southwest to northeast,
about fifts-four to sixty miles, and its average transverse distance is
about fifteen to twenty miles, thus including about one t.honsand square
miles. Its lowest point is located on the North Yuba River, in its
southwest corner, being about 2,000 feet above sea-level, while its highest
point is the culminating rocky summit of the Sierra Buttes Mountain,
near Sierra Uity, sometimes called the Downieville Buttes, being about
thirteen miles east of Downieville, the county-seat, and about 8,500 feet
aboYe sea-level. The estimated population is about 6,000, having 2,665
domiciled regiRtered voters. 'Jhe total assessed valuation of property
is about $2,000,000. Of the 640,000 acres there were, in 1871, 22,310
acres inclosed, and 2,560 acres cultivated; of which 945 acres produced
13,441 bushels of wheat; 860 acres, 19,022 bushels of barley; 515 acres,
11,785 bushels of oats; 11 acres, 250 bushels of rye; 89 acres, 8,410 bushels
of potatoes; 6,820 acres, 7,110 tons of hay. The county produced also 7
tons of beets, 18 tons of turnips, 9 tons of pumpkins and squashes, 72,300
pounds of butter, 14,000 pounds of cheese, 1,200 pounds of wool, and 3,100
pounds of honey. It had also last year, of growing trees, 7,810 apple,
5,100 peach, 981 peat, 389 plum, 390 cherry, 87 nectarine, 107 quince,
40apricot,11 fig·, 2lemon, 1orange, 17 prune, 20 mulberry, 12almond,and
20 walnut trees ; 24,200 gooseberry and 11,000 raspberry bushes, and
5,700 strawberry and 1,220 grape vines, the latter producing 1,200 gallons of wine. There are 19 ditches for irrigating purposes in this
county, to irrigate 320 acres of land.
The country is well timbered and rich in forests of beautiful and
ltately sugar-pine, (Pinus Lambertiana,) from 18 to 25 feet in circumfer; y('llow pine, (P. ponderosa;) little sugar-pine, (P. monticola;) digor scrub pine, (P. Sabiniana ;) tamarack, (P. contorta ;) white fir,
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(Picea grandis ;) red fir, (P. amabilis ;) spruce, (Abies Pattoni ;) cedar,
(Libo cedrus decarreu.s;) live-oak, (Quercus Wislizeni ; ) black oak, (Q.
Sonomensis,) covering the mountain-slopes, from their lowest .points
on Yuba River and its tributaries, up to the summits of the various
ridges between the many canons, to an elevation of 8,000 feet, :md
all valuable for lumbering and mining purposes. There are 9 steam
and 12 water-power saw-mills in operation, having produced last year
6,000,000 feet of lumber.
The climate is very salubrious, most deaths occurring from great intemperance, exposure, accidents, and violence. The spring, summer,
and autumn months are similar in climate to those of Northern Italy.
The excessive heat prevailing in the valleys lasts but a few days, and
then only for a few hours during each afternoon. The winter-months
are often very severe and terrible during the prevalence of the great
storms ; still, the cold is not as great as in the Eastern States in the
same latitudes and at less altitude, or even at the sea-shore of the
.Atlantic. The snow-fall, in localities of great altitudes, is from 10 to 20
feet in depth.
Mineral resources.-In mineral-resources Sierra County may justly
claim to be second to none, in fact to be the leading county of California in regard to drift, hydraulic, and vein mining. The mines were in
the early days easily worked and prolific in their yield; and they still
continue to b~ among the most remunerative and productive in the
State.
Gold is found at all altitudes, from the lowest point in the beds of the
rivers to the very summits of the divides. The deep beds of auriferous
gravel and the quartz-deposits will not be exhausted for centuries.
Gravel-mines.-Sierra County is considered the principal drift-mining
county of California. Several well-defined and far-famed ancient-river
chann"els run across this county in a general north and south course,
from 500 to 2,000 feet higher than the present parallel-running creeks and
rivers-some of them so high that the introduction of water to them has
hitherto been consideted of donbtful possibility, and, if practicable, too
costly for poor miners. It is a well-established fact in regard to placermining that without ditches these rich and extensive auriferous gravelchannels are insignificant in value. No gold can be obtained from them
without UJater. The streams run past these deposits far below, in deep,
steep, .and_.often very abrupt canons, which have, however, a great fall,
and extend high up into the snowy regions, so that by taking the water
from near their sources this indispensable requisite for hydraulic operations can be obtained. There are at present fifty mining-ditches in this
county, with an aggregate length of two hundred and twenty miles,
costing about $750,000. There is still demand for more water, as the
present supply lasts only from four to eight months .
.Although many millions of ounces of gold have been taken from the
edges of these channels, where they have overflowed their beds, they
have been, so far, scarcely more than touched. The most eastern of
these channels appears to come from Plumas County, in the north.
It crosses Feather Hiver near Bec}rwith's Pass, continues thence, in conjunction with a channel coming from the northwest, (passing Gold Lake,)
as one grand river in a southwesterly course, passes the Keystone
quartz-mine and Milton's Ranch, crosses the old Henness Pass wagonroad, near the "middle waters "-having been so far but very little
opened-thence along the mining-camps of Nebraska and American
. Hill, both of which have proved its richness, and finally on toward
Eureka, south, in Nevdda County, where it is extensively opened and
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worked with great success and profit by many mining companies.
Here the celebrated North Bloomfield Company (at an expenditure said
to have been, for some time past, $60,000 per month for labor and
material alone) is now opening this channel with a bed-rock tunnel one
and a half miles long, in order to work and wash out the lower rieh
strata of the company's extensive mining-ground, located on the above·
described grand gravel-channel or dead river. This channel is in Sierra
County, about twenty-five miles in length, and averages one mile in
width.
The channel lying next west enters Sierra County near its northeast
corner, on the dividing ridge of the heads of Hopkins and Nelson
Creeks, in Plumas County, and Canon Creek, in Sierra County; runs a
southerly course, and is covered to great depth by heavy layers of lava
andvolcanic sand, (conglomerate,) or'' mountain-cement," as it is generally termed by the miners. The main channel has been tested by partial
working in the following rich places through which it passes, viz: Canon
Creek, Poker Flat, Deadwood, Sebastopol, Excelsior, Fir Gap, Monte
Cristo, City of Six, Rock Creek, Forest City, West Ravine, Alleghany,
Chip's Flat, and :Minnesota, all in Sierra County; and Orleans and
Moore's Flat, &c., in Nevada County on the south. In all these places,
with the exception of the four last named, the <leposit has been worked
by means of shafts or tunnels, by drifting, and in most instances the
front of it only has been hydraulicked, where water could be obtained,
with a satisfactory result. The four last-named places are still worked
with great success by hydraulic process. All these mining-camps paid
richly in early days, producing many millions ; and this channel has of
late proved as rich as formerly wherever followed and opened low enough
into the center of the overlying hills. This has been demonstrated at
the mining-ground of the Bald Mountain Company, at Forest City,
and the Highland and Masonic Company, situated between WestRavine and Alleghany.
This channel has several branches, which have proved equally rich in
several places, as, for instance, the celebrated " blue lead " or " blue
banks," near Downieville, situated on the left bank of the North Fork
of the North Yuba River, which is apparently a different gold-bearing
channel from that of the ancient-river heds before described.
Without its branches the above-mentioned channel is over twenty
miles long in Sierra County, and more than one mile wide, containing
an area of over twenty square miles, having a grade of 70 feet per mile
in average. Farther west comes the celebrated and more extensively
developed so-called" Slate Creek Basin," on each side of which is a wellproved and \ery rich auriferous gravel-range or dead-river channel.
These run nearly parallel to each other in a southwesterly course irom the
northeast, uniting, however, again near Bald Mountain, in the neighborhood of Scales Diggings and Pov-erty Hill. The eastern of these two,
lying between Canon Creek on the east and Slate Creek on the west, apparently enters Sierra County in its northwest corner, under Pilot Pea.k.
This isolated mountain is over 7,000 feet high, of volcanic origin, its northeastern slope heaved up and walled with basaltic columns, while its lofty
summit, commanding a sublime p·anoramic view of the Sierra Nevada
Mountains for hundreds of miles distance, Sacramento Valley, and the
Coast Range, is capped with a bed of lava 600 to 700 feet thick. This
channel bas an average fall from the base of Pilot Peak (where it is worked
by the North American Mining Company) down to Scales Diggings, near
the junction of the western channels, of 84 feet per mile, reckoning these
two points as twelve miles apart, as they are in an air-line. Tbe course
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of the channel is, however, very crooked, like all our present streams.
It passes from under Pilot Peak, through the Pilot Company's claim,
where it has also been recently discovered in their late and lowest tunnel,
at a distance of 800 feet from its mouth, and at an altitude of about 6,400
feet above sea-level. It then passes through the North American Company's claim, a consolidation of many well-known mines, containing 284f
acres of very valuable and rich mining-lands, which has already yielded
$325,000 to $350,000from one-fiftiethofthewhole area, and was purchased
a year ago by an English company. Thenceitpasseseastward, east of Slate
Creek House, the head of Slate Creek, near or under Staffa Mountain.
Here it takes a southeast course under Mount Fillmore or Alturas Mountain, where its existence has already been proved by a tunnel driven on
the east or Canon Creek side by a German company. ·This tunnel
proved, however, to be too high, and a new one has since been started
much lower and is expected to strike the ·b ottom of this channel ere
long. Thence it trends toward Table Rock, passing between Potosi and
Cold Canon, in which places it has for many years past been extensively
worked with great profit by drifting in the direction quartel'ing towal'd
each place, or in a more southerly course. The Fashion and Sierra
Companies, in Oold Canon, have driYen their tunnel southwest to
reaeh tile channel in their ground, (both companies having thus far
taken out over $750,000 of gold,) while the first companies working in
Potosi bad to drive their tunnels southeast to reach the same channel
in-their ground. The Pittsburgh and Hawkeye Companies, in Potosi,
have thus far taken out over $1,000,000 of gold. Recently the l\Ionnmental Company, also in Potosi, lying north of the former mines, has also
tapped the same channel, and is now declaring dividends of $5,000 to
$6,000 per month. The Empire Oompany, owned by San Francisco capitalists, lying still further north, is driving energetically toward the same
rich channel known to exist in its ground.
vVe find this channel going thence southward toward Howland Flat,
as proved by the connection of the Pittsburgh and Hawkeye Companies'
underground works with those of the Union Mining Company and others
in Howland Flat, at an altitude of 5,750 feet, (the town being 5,850 feet
in altitude,) making a difference of elevation from the channel at
Pilot Peak to Howland Flat of 650 feet. The Hawkeye Uompany in
Potosi, in opening out its claim, ran first a tunnel, at a cost of over
$30,000, from the north west or upper side. This proving too high to
work the bottom of the ground in the channel to advantage, having no
drainage, they made a drain-tunnel from the Union mine in Howland
Flat, at an expense of $20,000. But this drain-tunnel going through the
so-called "swell" -rock it closed up again, soon after its completion, to
such an extent that fifteen months afterward, when the Union Company
crossed the line of it, no appearance of the old tunnel could be found,
save the firmly-imbedded timbers. Having completed, at a cost of over
$40,000, a new drain-tunnel from the southwest, over 2,500 feet in length,
the company has since worked very rich ground, having taken out as
much as 80 ounces of gold per week to thirty men working.
The Union Company, also in Howland Flat, has thus far taken out
over $1,000,000, and is now driving a lower tunnel for the so-called
''back channel," under Table Rock, a mountain 7,200 feet in altitude.
The front ground of Howland Flat has all been drifted out, having
yielded several millions. Tl1is ground has, of late, been consolidated
into one company, known as the Last Chance Placer-Miuing Company;
and an application for a United States patent to the lands (33 acres)
has been made. In the report to the United States surveyor-general of
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California, by the United States deputy mineral-surveyor, C. W. Bendel,
who made the survey of said mine under special instructions of September 28, 1872, he says :

•

This mine is a consolidation of tlle once celebrated rich mining-grounds of the followkg mining-companies, viz, the Saint Louis, Golden Gate, Minnesota, W a.bash, and other
companies now defunct, which have spent not less than $50,000 in opening the ground,
either by tunnel or shafts; and it is believed tb~t not less than $1,000,000 in gold-dust
has been obtained from the bed-rock, while the remaining top-gravel, which il'l about
EO to 60 feet high, to near the surface, will pay a large sum of gold by working by
hydraulic process. The whole bank being an auriferous gravel-deposit, containing plenty of free gold throughout, to near the surface, which is covered by a
bed of heavy lava, tufa, or volcanic sand, offers excellent opportunity for hydraulic
mining. This mine is but a small portion of the celebrated gold-bearing gravel-channel or ancient-river bed, which comes from Pilot Peak in a southeasterly course, auu
extends through Sierra County, by way of Pine Grove, Chandlerville, &c.

This channel is then traced further south by its exposed edges in
seYeral places on each side, having been worked with great profit by
either drifting or hydraulic process in the camps of Pine Grove, Rabbit
Point, Chandlerville, Sacket's ~ulch, Saint Louis, Greenwood, Cedar
Grove, Gardner's Point, Grass Flat, Slopeville, Queen City, and Portwine,
all on the west side of the channel; by two mining companies east of
Howland Flat, and at Wahoo on the east side.
At Pine Grove, the Comet is the only company at present working.
It does not use the late and most approved appliances, which have,
within a few years, made a revolution in hydraulic mining, by which
this branch of mining has become a regular and legitimate business.
Notwithstanding this drawback, and the fact that the shareholders,
who are in this case the workmen, receive higher wages 1han is customary for hired help in the same locality, they have been washing their
ground by hydraulic process with considerable success. They have, iR·
1872, sluiced away a piece (a great part of which had been drifted out
by former companies years ago) containing 33,970 square feet or 1,188,950
cubic feet of ground, (the bank being about 30 to 35 feet deep at present,)
by using only 300 to 500 inches of water, for which they paid this season's
rent, $4,250, at the rate of $40.85 per cubic yard of gravel througheut~
Allowing 150 pounds for the weight of the gravel per cubic foot, the·
oompany had movecl178,342,500 pounds, or 89,171! tons, including the
immense bowlders which bad to be turned· over, and obtained a yield of
$17,921 or $20.1 per ton. Their mining-appliances consisted of 500 feot
of iron pipes, of 11-incli diameter, and 700 feet of 9-inch diameter, having a pressure of 115 feet fall. V\7 ith but little expense they could have
obtained oYer 160 feet pressure. They were using two pipes, one with
a 2linch anti the other with a 2~-inch nozzle. After the gravel·bank
bad been caved down by the stream of water from the pipes,.the caved
and broken-up gravel was carried in ground-sluices into and through
400 feet of sluices, paved with rock, set on or above the bed-rock, thence
droppin g down a perpendicular Rbaft, 25 feet deep, into their sluice-tun-nel, in which they have a flume 2~ feet wide by 2! feet deep, set at a
grade of 1 foot in 12, paved also with rock, and 300 feet long, this tunnel having cost, on an average, not quite $10 per linear foot. The tailings, after passing out of the tunnel, ran thence through a flume of the
same size along the hill-side of Slate Creek for 300 feet, then dropped
into a ravine through 100 feet of ground-sluice, where they are yearly
worked over again by other parties, with excellent results,. and are finally
carried into Slate Creek, as are all the tailings from the surrounding
bills. Here they lodge and are carried off by freshets,. to some extent,
into the Yuba.
6M
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The gravel-claims of this- place and the surrounding country are of
the class known as deep-placer or drift diggings; their value depenus
upon the richness of an au.riferous stratum covering the bed-rock to a
greater or less extent. - In the Pine Grove mines this stratum is about
20 to 30 feet thick. The bed-rock on which this pay-streak rests is soft
yellow metamorphic slate, having a blue color a few feet below the surface, and becoming hard in going down. The appearance of the gravel
in all these mines is very favorable for hydraulic mining, unless too much
lava or barren top-dirt makes it unprofitable to "pipe off" or strip. In
that case it must be worked by drifting, in the progress of which it is
generally the case that the pay-stratum becomes thinner, but richer in gold
on the bed-rock per cubic foot. The open banks show a beautiful quartzwash. The gravel is mingled quite freely on the bottom with smoothwashed quartz-bowlders, weighing often some tom~, well rounded; and
the remainder is composed of smaller, well-washed, round, and smooth
quartz-pebbles, mixed in yellowish and whitish clay, sand, and other
earthy matter. The rocks, when taken from their virgin places, leave a
smooth bed behind, a sign which is held by all observing miners as an
indication of rich pay. The gold is about .910 to .920 fine. At Chandlerville, now mostly owned by the Sears Union Water Company, under
the management _o f JUr. George Cox, tllat company workfld, last year,
gr2tvel considered the poorest in the neighborhood for miles around, being
so hard that only the best kind of a hydraulic ram, ''Chief" or "Dictator,~' would make an impression in their gravel or rather cement (conglomerate) bank, and paymg only 7 cents per cubic yard; but they
washed such an enormous body of ground that they still realized a
handsome dividend over and ab<~n-e getting paid for their water, where
other parties before them, even in somewhat richer ground, but with no
business qualifications, could not make expenses under the old system
of working, and in consequence had become bankrupt. This company
uses a flume 5 feet wide, 3 feet deep, set in a bed-rock cut and tunnel,
at a grade of 6 inches in 12 feet, using 1,200 inches of water, part of it
running through a 15-inch pipe, made of No. 16 sheet-iron, with a 4~
inch nozzle, and a Dictator with an 11-inch inlet, under a pressure of
150 feet. They have also an old-fashioned 3-inch nozzle, throwing 300
inches of water. A few white men, at $3.50 per day, are employed to
oversee the Chinese laborers, who only receive $1.40 per day, to wheel
up into the ground-sluices the balance of the gravel on the bed-rock.
In eleven weeks' run this company moved 350,000 cubic yards of gravel,
the bank being only about 25 feet high.
·
At Saint Louis, where, in former years, the ground was owned in very
small parcels by many companies, about two dozen of which were
usually at work by hydraulic washing, the ground has of late been more
consolidated and reduced to about half a dozen ownerships, claiming
from 300 to 500 acres of mining-land. Four of these companies, possessing all the water-privileges, are 1\-lorgan ·&Co., Emory & Co., Stahl
& Brother, and McCrory & Co. They are beginning to use the modern
appliances for hydraulic miniug, having ground enough left for :fifty years,
which will pay from $2,000 to $10,000 per 100 feet square.
At Greenwood, and adjoining Cedar Grove, are the Star, Caledonia,
and Exchange Companies, having a frontage of about 4,000 feet on this
channel, and running into the main channel, which is at this point about
one and a half miles wide between Slate and Cailon Creeks. The front
ground of Cedar Grove paid wel~ in early days for washing in sluiceboxes. McCrory & Co. took out from. 1! claims (at 100 feet square) in
one seasqn $42,000, and out of 1~ claims $30,000. There have been over
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$250,000 taken out from about 12 acres of low ground in that place,
from banks not over 40 feet deep.
At Gardner's Point, formerly a mining-camp of some note, having
yielded about $500,000 of gold, but dormant for about ten years, the
property was lately purchased by Colonel B. F. Baker, from the San
Francisco owners, for the sum of $3,000, and consolidated with surrounding mines. The purchaser had last season hardly time to repair dilapidated ditches and old cuts ; but by using proper hydraulics and patching up ditches, &c., be managed to wash a piece of ground of 100 feet
square. There were about 5 feet of soft blue gravel on the hed-rock, and
on top of that about 45 feet white gravel, mixed with blue quartz-bowlders, all washed smooth and well rounded, and 30 feet of soft lava on
top of that, making the face of the bank about 80 feet high. Out of
this piece he realized, at the expense of a few thousand dollars, the sum
of $30,000. In this claim he found two diamonds, the first of which
was, it is said, lost by his foreman, who did not know its value, wbile the
second and smaller one, found and preserved by Colonel Baker, has been
pronounced by lapidaries a diamoud of the first water without any flaw,
and valued at $165.
Thence we trace the channel through Grass Flat, where it is over one
and a half miles wide, and where the Pioneer Company and others to be
consolidated have made an application for a United States patent
to 360 acres of mining-lands, which they own. This company is now
running its third tunnel, having made the common mistake of starting
their former tunnels too high and running them only for drifting purposes on a small grade. It now becomes necessary and ver.v remunerative to work this mine, and afterward the whole district to the north,
containing over 1,000 acres, through the outlet of the tunnels, by drifting or hydraulic process as the case may be. This can be done with
a deep tunnel by following the channel up with cuts or tunnels, having
the great advantage of soft rock and its natural grade from north to
south, instead of running a separate tunnel through the bard rim-rock
for each company, at an enormous expense. }lines in a contiguous
row on the same channel are too often worked independently, while one
general tunuel, following the channel, would allow the water to run off
by its natural flow to the lowest from all the mines, at great saving of
expense. The Pioneer Tunnel would be the nearest and most accessible
outlet for a large range of country on the channel. · The claims of tlw
Pacific, Union, and Monte Cristo Companies, cont:il.ining hundredR of
acres, lying south of Grass Flat, and having poor facilities for drainage, could all be washed through this tunnel by the hydraulic process,
since their bed-rock, strange to say, pitches hea-,ily toward the north.
Unfortunately the Pioneer Company went to work with false economy,
without proper surveys, which, compiled and studied by an experienced
engineer, would have established to a certainty the bearings and differences of grade of the -different channels. They have lately consulted
an engineer, to ascertain bow much lower they could start a sluicetunnel, and its necessary length ; and the result is that after blasting
a tunnel1,500 feet through very hard rock, costing on an average $20
per linear foot, and yet worthless for hydraulic purposes, they find
that they could have run a sluice-tunnel, for nearly the same amount
of money, more than 150 feet lower, by commencing a few hundred
feet southwest of the mouth of the old one, and that by the surveyed
route the deep tunnel would have been only 276 feet longer. The rock
would have been more favorable, not costing over $15 per foot ; and
a splendid sluice-grade would have been obtained, with the drainage
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of a section of mining-ground not to be worked out for many years.
The present tunnel started over ten years ago, cost over $60,000, and is
now 3,500 feet long and nearly 3,000 feet in the above channel, with gravel
now dm;nonstrated to a certainty to yield great profit when sluiced away
by hydraulic process. The first shaft raised for air from the branch
tunnel, about 900 feet from the mouth of the main tunnel, passed through
58 feet high in gravel, with the 5 feet of loam on the surface, and the
second air-shaft, in the main tunnel, 1,680 feet from its mouth, passed
through 80 feet of gravel, with 6 feet of loam. The gravel in these
shafts contained free gold; avd throughout the whole mine, as prospected, it is heavily impregnated with gold-bearing sulpburets, these
"t1aving assayed as much as $160 per ton. The branch tunnel, where iu
gravel, for a distance of 421 feet and 18 feet above bed-rock, paid an
average of 86~ cents per cubic yard; and for 1,200 feet in the ma.in tunnel, where the same has been excavated in gravel, (over half the distance
being about 10 feet above bed-rock,)the gravel paid an average of $1.04:
per cul>ic yard, notwithstanding the gold could not all be obtained.
The difficulty is that the gravel is loose, the free gold easily washed, and
the ground very wet, (over 50 inches of water running out of the main
tunnel in the dryest time of the season;) hence, before the graYel is
shoveled into the cars, the gold bas already to a great extent been
washed down t{) tlte bottom of the tunnel. This company recently let
another contract for 500 feet of tunnel, expecting to strike into the
richest part of this great gravel-channel, worked by more than six companies farther south toward Portwine, and also by this company on its
north side, and having paid as high as $2.12 per cubic yard.
Farther south from Grass Flat we have in operation the Union Company, north of Portwine, which has a claim 2,290 feet long by 850 feet
wide on this great gravel-channel. The ground is opened by drifts;
and after having been raised in loaded cars upon a double track 96 feet
]n length from the incline by water-power, the gravel is transported
through a tunnel, 2,500 feet, by mule-power, one mule hauling 10 to
12 cars out of the tunnel at each trip. This company has washed iu
ten years past 37,810 cubic yards of gravel, which yielded $463,343.99,
giving the astonishing average per cubic _yard of $12.25. The ground
is very deep. A shaft, sunk in early days 209 feet deep, with 30-horse
steam-power, and still prevented from reaching bed-rock by the quantity
of water, showed beautiful "quartz-wash" from top to bottom.
The adjoining Monte Cristo Company on the south, on the same
channel-the only company which has worked through to the east side
of the channel on the Canon Creek side-hoists the dirt to the surface
by means of au incline with a 15-borse engine, and bas drainage
through the Union Tnnnel. This company has washed in the last ten
years 83,959 cubic yards of gravel, which yielded $543,648.79, or $6.47
per cubic yard.
.
In Portwine this channel bas been worked extensively and profitably
by hydraulic process, by the Queen, Golden Gate, Erie, Eagle, SailQr,
and several French companies, having produced millions of dollars.
About a mile below Portwine, at Bunker Hill, the overflow of the channel over it~; rim-rock is plainly seen, and has been partly worked. Thence
for about four miles, toward Mount Pleasant district, little prospecting
llas been done.
In following. the course of the channel after crossing the Gap of the
summit of Ba.ld Mountain, (5,500 feet altitude,) we pass to the right of
Hard Scrabble mining-district, which is Yery extensive, but very little
worked for want of water and capital.
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Next comes :rtfonnt Pleasant Ranch mining-district lying southeast of
Poverty Hill, and known to contain very deep placers, as extensive, and
supposed to be as rich for hydraulic washing, as the famous Blue-Gravel
mines at Smartsville, in Yuba County. The Iowa Company, in attempting to reach bed-rock, sunk a double shaft 154 feet deep, using a large
overshot water-wheel; but disagreements led to bankruptcy, and the
property was sold under the hammer. The new company started, without a survey, a drain-tunnel from Rock Creek, to strike the bottom of
the shaft. After they bad run a considerable distance, they found that
they would mi~s the shaft 150 feet to the left, and were 12 feet higher
than its bottom. This tunnel to the shaft was run 1,162 feet, at a cost
of $8,000. The company then purchased a 30-horse engine and steampump, and sunk the shaft to a depth of 220 feet, about 40 feet into bedrock, at a cost of over $18,000. Getting hard rock, they started a drift,
but in 50 fe~t they lost the bed-rock, the shaft having been sunk on the
rim-rock. After running the tunnel 200 feet from t,be bottom of the
shaft into the bill, through gravel that prospected well for hydraulics,
the company attempted t{) sink to the bed-rock; but when 12 feet down
further progress in that direction was stopped by the inability of the
workmen to get rid of the water as fast as it came in, in the back shaft,
although they were able to raise some 1,600 gallons per hour. The
members of the company being working-men, their means became soon
exhausted, and they finally quit work, and all the mines in that district
have lain dormant ever since.
Next to the Iowa Company is the Washington Company, which, more
than ten years ago, ran two tunnels, and at the back end of each sunk
shafts to a co·n siderable depth,. spending no less than $25,000, but was
unable to reach bed-rock.
Farther south we have the Mount Pleasant, Ladies', and Lincoln Companies. The first one of these bas made a start in the right directiou,
by commencing a sluice-tunnel from a steep ravine emptying into Uailon
Oreek; to be about 1,500 feet long, and to constitute the only available
outlet to drain and wash off several miles of this gravel-channel. The
estimated cost was $40,000 to $50,000. This company being, like the
rest, not abundantly supplied with money, is working but little on this
great enterprise. If half the money spent in this district on petty shafts
and tunnels bad been used on this tunnel, opening nearly 1,000 acres,
the owners of the ground would have been well rewarded.
In this neighborhood the western channel of the Slate Creek Basin
unites with the main channel, which continues on its course southward
to Scales diggings. Here the Cleveland and Sierra Hydraulic Mining
Company is using 2,000 inches of water, and running night and day,
employmg twelve men. They use one of Craig's old and one of the new
universal-joint pipes, with a nozzle of 5~ inches and a strAam under 200
feet pressure. This company has about 130 acres in the old channel.
Where they are now working it is from 40 to 200 feet deep, and but a
small portion has been worked.
The same company works another set of hydraulic claims at Council
Hill, about two miles from Scales's and four miles from Brandy City,
where 1,000 inches of water are used, in two streams, one with a 0~-inch
and the other with a 4~-inch nozzle, (old style of pipe,) under 275 feet
pressure, employing five men. The company owns several ditches supplying an abundance of water.
At Fair Play, between Scales's and Council HiU, Boyce & Brother own
their own water, which is conveyed through two ridges in tunnels, one
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1,000 feet and the other 600 feet long. They also own several hundred
acres of rich, blue hydraulic ground.
At Brandy City, on a ridge between Canon Creek and the North
Yuba, this channel is successfully worked by Messrs. Zellerbach and
Hickey, Jenkins & Co., and others. The former property was bought
a year ago for $72,000. After introducing all modern appliances the
new company, sixty days after commencing work, cleaned up $32,000.
This company owns two ditches, each of a capacity of 1,200 inches.
This chaunel extends thence 'south, past Young's Hill, Camptonville,
San Juan, Birchville, and French Corrall to Smartsville, &c.
The most westerly channel of the celebrated Slate Creek Basin, lying
b~tween Slate Creek on the east and Little Feather River, in Plumas
COunty, on the west, enters Sierra County (like the before-described
channel) in its northwest corner, under Pilot Peak, passing from Hepsiuam along the main eli viding ridge through Whisky Diggings, thence
through Gibsonville. In both places the front portion of this channel
has been worked with satisfactory results by many drifting and hydraulic companies. About a mile below Gibsonville, near Wallis Ravine,
the Go-Ahead Company sunk a shaft 351 feet, with a steam-engine, to
bed-rock. In sinking they passed through seventy-five different strata
of different texture, and also found a petrified elm-tree imbedded in the
gravel. This work was done under contract,. to sink until bed-rock was
struck, and a few pans of gravel were tested with fair results; but the
bed-rock apparently pitched rapidly into the hill, threatening to require
further dead work, and the members of the company being scattered,
1fork was stopped and the shaft suffered to fill up with water.
The channel enters thence Plumas Oounty, and for miles has not been
deYeloped until it reaches La. Porte, which formerly belonged to Sierra
County.
The.mining-ground in and around La Porte has been more consolidated
and is owned now by but few companies, who all have their own water.
The principal mining companies are Conly & Gowell, Gard & Orr, Bald
1\Iouutain, and Bordwell's.
Conly & Gowell hold a large and valuable claim, by United States
patent, said to be the first one ever obtained for a gravel-mine. They
haYe expended a large amount of money on the ground. In four months'
Tnn of ground-sluicing, Ol' hydraulic washing, they cleared off about
acres, averaging about 65 feet in depth. Allowing 150 pounds as the
weight of gravel to the cubic foot, this company moved in that period
the enormous amount of 1,380,807 tons of gravel and started it on
its way to the Yuba River, through Slate Creek. They have an abundance of water during the washing-season, running all their pipes,
using an 8-inch nozzle, and 800 inches of water, miners' measure. This
is believed to be the largest nozzle in use, and is of the kind known as
the )Ionitor. Before it the banks of gravel melt away like snow before
the sun. Rocks weighing each a ton or rpore are moved by the force of
the stream, when turned against or under them, and rolled high and dry
on the bank out of the way.
Heretofore, in ruining of this nature, bose and pipes were used which
would carry a large body of water und& a pressure of 50 to 60 feet.
The Monitor will stand a pressure of 200 to 300 feet; with it miners can
tear the hardest cement, even cutting a ground-sluice through the bedroek with it, where plenty of water and pressure can be obtained. The
bottom of this claim is covered with a hard cement crust, from 2 to 12
inches in thickness, resting on the bed-rock, which, before ·the introduction of the l\:Ionitor, was found extremely difficult to work. .1\Ioreover it
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seriously impeded.· the saving of the gold washed. out from the earth
aboYe. This cement itself is rich in precious metals, the extraction
of which its extreme hardness prevented. It is a mass, formed under
the petrif)'ing influences of the water in the channel, of iron pyrites,
black sand, and fine-ground or pulverized quartz. In working it with
the Monitor these difficulties <lisappear. A stream is turned against it,
striking on the bed-rock. Iu an instant it cuts a hole under and turns
up large flakes of tlle cement, breaking it into fragments which are
almost entirely disintegrated. before they reach the end of tbe flume.
The flume of this company is 4,500 feet long, and riffled. tlle whole distance with stone paving. The tailings run into Slate Creek, where they
are carried away to some extent by the annual floods, the residue being
washed over and over again by the several companies owning and working Slate. Ureek for this purpose. 'l'o clean up such a flume and cut is
a large job, requiring several weeks, but the most pleasing work of the
miners' season. To avoid loss of time they run continuously through
the season, as long as the water holds out. in their ditches, cleaning up
only once a year. They cleaned up last year over $125,000 for the season's run.
•
What has been stated of the above mine is applicable also to Gard
& Orr in the same place, who also own several hundred acres of equally
rich gravel.
Next come Spanish Flat, Secret Diggings, and Bernard Diggings, ~n
the same channel, where it makes a horseshoe bend, from which several million dollars have been taken.
Farther on this channel is found in Poverty Hill, east of Slate Creek,
cut in twain by the creek. This part yielded about $2,000,000 before
it became necessary to drive costly tunnels to work the deeper and still
richer channel, covering over 1,000 acres. J\fessrs. Judson and others,
of San Franeisco, are now running a tunnel 7 feet wide from Gold
Run Ravine, low enough to work the surrounding country. Westall
& Eberle have finished their sluice and drain tunnel, which it took six
men ten years to complete, and are now piping their rich, long-neglected
ground. Kingdon & Brother are profitably working their ground, as
far as their small amount of fall permits. Here the channel unites
with the other branch, as before described, and bears on toward Brandy
City, Camptonville, &c. This channel has an average fall, from Hepsidam to La Porte, of 182 feet per mile, being seven miles long in an airline, and on an average one mile wide, giving, in Sierra County, an
area of about fifteen square miles of mining-ground to be worked in
the future. In both the before-mentioned channels the auriferous
gravel is exposed on the surface for many miles in Sierra Uounty.
Fluming-clairns or gravel-tailing rnincs.-The value of the beds of all
the streams in the gold-bearing sections of the State, and particularly
of the Great Slate Creek Basin of this county, was never understood
until recently. A few years ago, when the bed of a stream had been
worked out, it was thought to be of little future value, and not worth
working over again. Now it is conceded that tailings in the channels
of the rivers, creeks, and ravines will pay to rework as often as they
are filled up with gravel, cement, and sulphurets from the deep hilldiggings. This class of mining-property now proves the safest for investment. In many cases the mrners are at no expense whatever; the
hydraulic and drift mines above them fill up their claims gratis every
year, and give them also, in most instances, free water to wash the
aDcumulated tailings.
The ravine and creek claims are generally the first recipients of the
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't.:'lilings from the sluices and tail-flumes. These ravines in Slate Creek
Basin are generally very steep, and have a fa.ll of 300 to 600 feet, until
they reach Slate Creek, which empties into the North Yuba River.
Such a ravine is found below almost every mining-camp, with abon
600 descent, varied .with falls over which a large body of water and
gravel runs for several months of the year. The bed of the rayine,
immediately above each fall, is comparatively level, or may be made
so by artificial dams~ and is often covered with flumes, varying in size
from 4 feet to 16 feet wide, and, in some places, two flumes alongside
each other, paved generally with pieces of rock. These are useu for
two purposes, viz, to preserve the wood-work from the gravel which
runs over it, and also to act as "riffles," to save the gold. These
flumes in steep ravines catch the tailings from hydraulic diggings
themselves. Tailings in these creeks have always proved profitable.
By miners who have used all kinds of riffles in this part of the country, those above described are considered far superior to all others in
efficiency, durability, and economy. The object in using two flumes is
that, when it is necessary to ''clean up;" tbe stream of water which
accompanies the tailings can be used in one without inconveniencing
the operations of the other.
The utility of the falls is not apparent at the firs-t glance, but when the
vast amount of iron and other metallic forms of cement, found so extensively all through the mines in this vicinity, is taken into consideration,
the necessity for .-them will be perceived. Some of the cements, after
having rolled through sluice-boxes for a long distance, and after attrition with sharp rocks, and being ground hy contact therewith, still retain the golcl with the same tenacity as if it were imbedded in a solid
quartz-rock. Tumbling over the falls with a heavy body of water falling
on it, has a tendency to crush or ureak up the cement, and to release
the gold. The supply of gravel reaching these ravines is now as great
as it ever was, and, with the new developments making in the surrounding hills, it may reasonably be expected to continue for a long
})eriod. So long as the placers are productive, so long will these
ravines and creeks continue to accumulate the auriferous debris of the
hydraulic and drift b~nks above them.
Sla.te nreek.-This pas been for over twenty-two years a reservoir for
the deposit of all the tailings washed from the hills around. It is also
a large natural flume, through which the rich, gold-bearing earth from
thousands of acres has pas~ed; and it is so situated that it will be fed
for hundreds of years to come by the tailings from rich hill-diggings.
These creek-diggings have facilities for drainage that are often wanting
in other localities of similar character, and· which may be artificially
still further improved. They have also sufficient free water to work all
the time, both for milling and mining purposes. For miles along the
stream the tailings-deposits are scores of feet in depth, and from 150 to
800 feet in width, with the exception of one point at the falls below
Rabbit Creek. They reach over twenty miles to the Yuba River, being
the most extensive in the State; and a large proportion of them came
from diggings of exceeding richness.
To give an idea of the value of the sulphurets and black sands of
these mines, which have been heretofore considered worthless, it may
be mentiouetl that Mr. Cox, superintendent of the Sears Union Water
and 1\liuiug Company, at Chandlerville and Pine Grove, ordered this
year a portion of the sulphurets and sands to be saved out of a piece
of grouud he was working. They saved fifty-one candle-boxes full,
(the boxes being of uniform ~ize, 12 inches long, 9 inches wide, and Ginches
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deep,) and had them hauled to a little arrastra, when, to his surprise,
they yielded $736. From observations made by 1\fr. Gowell, an intelligent mine-owner at La Porte, it is estimated that, in early days, when
mining was done in sluices with heavy grades, the loss of quicksilver
was from 50 to 65 per cent. Since then, using l~ss grade, the loss has
been about 33 per cent. of quicksilver. This quicksilver is scattered
on the surface of the ground to be washeu. The original formation of
gold-bearing gravel in this creek, about 1 to 10 feet deep, also proved
V£\ry rich in coarse gold.
In the spring of 1853 the miners commenced pouring in the secondary .
deposits from their hydraulic operations above, since which time no
work has been done in the original formation, nor in the secondary deposits of the creek. The artificial deposits came so fast, and spread so
wide, that there was not sufficient grade to work them. The ownership
of over five and one-third miles of thi£ valuable tailing-creek has become, in the course of time, consolidated in the hands of two companies.
From below Pine Grove, where Slate Creek becomes very flat, uown
to Saint Louis Bridge, a distance of two miles and 800 feet, the Eureka
Tunnel and Mining Company is the sole owner. It has made a tunnel,
through a point under the Saint Louis and La Porte wagon-road gt·ade,
269 feet long, 11 feet wide, and 7 feet high. By this some 15 feet in
depth was gained-not enough to work the tailings too near the bellrock. It contains two flumes, one 5 feet wide and the other 3! feet.
The improvements cost about $18,500. But not having sufficient fall
for discharge below the tunnel, the tailings "backed up" up.on this
claim from Portwine Bridge, where the falls commence, and continue
down the calion. This company will have to wait until the lower company shall sluice out these backed-up tailings by utilizing the fall at
the lower end.
•
Below this the Alturas Gold-Mining Company is sole possessor of
three miles and 1,022 feet of the creek, its claim reaching over 1,000
feet below Portwine Bridge, and including the falls and the only outlet
of the tailings of both the gravel-channels of this Grand Slate Creek
Basin. At Portwine Bridge this company" brought up" some faUs in
the creek below, and ran a tunnel12 feet wide and 16 f~et high, thereby
gaining considerable grade, but still not enough, while, with an outlay
of little ·more capital, it could obtain all necessary fall for all the tailings of the whole creek and all mines above. This company has taken
out of ground, which it was able to work by virtue of' its permanent
improvements, over $40,000. The lower end of this ground, having a
good fall, has been worked almost yearly for the last fifteen or twenty
·)'ears, Chinese having paid $1,000 rent per year for the lower 1,000 feet.
Last year the company rented to a Chinese company, for $5,060, a piece
of ground most of which had been once worked.
:Failures in working tailing-mines are very unusual, ai:d, when they
do occur, a:r:e always attributable either to the cost of water, which is
the chief item of expenditure, or, more frequently, to mismanagement.
There is scarcely an instance known where large profits have not been
made, when, as in this locality, the water-property and the mines have
been in the same hands.
Work on these claims has not 'been vigorously prosecuted, on account .
of disagreements among the partners.
In working a creek like this one, a face of work of a proper width in
the creek should be brought up at a regular grade, anu retained by removing the big bowlders and projecting bed-rock points in the natural
channel of' the creek, and by bla::;ting from the falls a bed-rock cut or
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flume, confining the tailings to a limited channel, and thereby gaining
more velocity in their flow. Operations should be so conaucte<l as to
leave a solidly built-up channel, say 100 feet wide between the walls,
with a bed-rock cut or flume of 6 to 12 feet wide. The former gives
ample room for freshets, and the small cut is of proper width to carry
all the tailings away during the low stage of water in the dry season.
It Rhould have an even grade, and be as straight as practicable. These
preliminaries secured, the banks may be worked out. At the' same time
a strong clam, several miles above the lower end of tbe mine, should be
built from the bed-rock, instead of the top of the tailings, as has been
the usage of this company heretofore, a practice always involving heavy
repairs, since it is hard to make a dam stand built on the top of the evershifting tailings.· The object of this dam is to control the flow of the
tailings at pleasure.
The channel left open as advanced -would be a tailing-flume, not liable to expenses like a wooden flume. In fact the continual flow of
tailings at and near the bed-rock in a confined bed would, to some extent, deepen the cut. Once a year, or once in two years, this cut could
very easily be cleaned up by shoveling the residue into sluices. The
cost of such an enterprise would be small in the event of the creek-bed
being properly worked out. It would require only the opening and
walling up of the channel for the waters and tailings to run in, and it
would pay for itself after the first few hundred feet would have been
completed, since these could be cleaned up year by year in sections1 or
rented to the Chinese. In working past the mooth of any ravine, brmging water and tailings from the hills, a side feeder to the main cut or
bed-rock flume should be left open, and its sides walled up, to conduct
the water and tailings into the· main stream. Thus, ;year by year, a
system of works would be extended, that would yield large returns on
cleaning up at the low-wat('r stage.
This system would be greatly aided by building the dam above alluded to, enabling the company to control the amount of tailings to be
admitted to the bed-rock flume, or artificial channel, by gates built in
it, according to the volume and force of the water at any period of the
year, with the exception of the great floods, when they should all be
opened.
From such a dam, ditches could be dug down the sides of the creek
for hydraulic washing of its tailings and banks into the main flur~
through sluices, saving most of the gold in the latter, and also furnishing power to saw-mills, derricks, and grinding-apparatus for sulphu• rets, black sand, and cement.
It is reported by Dr. Brewster, of La Porte, who has been for the last
eighteen years engaged in the transportation of the United States mails
between La Porte, in Plumas County, and Marysvil~e, in Yuba County,
and also in the transportation of gold-dust and bullion for the different
banking and express companies, that from account-books in his possession, he finds that there has been transported for the banking-house of
John Conly & Co. over $40,000,000 of gold-dust and bullion, valuing
the dust at $20,000 for the 100 pounds, or 100 tons of treasure for that
bouse alone. The banking-houses of Evarts, Wilson & Co., Eve & Crew,
Wells, Fargo & Co.'s Express, and the Union Express Company have
shipped at least $20,000,000; and be says it is a safe estimate that onefourth the product of this mining-region has passed over the road in
private hands, of which, of course, no account is kept. Nine-tenths of
this aggregate have been taken from tlle above described Slate Creek
Basin.
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lron-fields.-In the northern part of Sierra Conntv, on the headwaters of the-North and l\fiddle Forks of the North Yuha River, about
twelve miles northeast from Downieville, the county-seat, the Sierra
Buttes, near Gold Valley, at an elevation of about 6,000 feet above sealewl, contain very valuable deposits of different kinds of iron-ore,
which are in extent and position in the highest degree available for easy
working. The Sierra Iron Company of San Francisco, under the management of 1\Ir. W. S. Day, is about to apply for a United States patent
to their valuable mine.
The course of the iron-deposits is from northwest to southeast, and is
inclosed by syenite on the northeast, and a limestone belt on the southwest. According to Baron von Rightbofer, who examined these mines
years ago,* and reported very favorably upon the same, the ore in sight
amounted to 1,400,000 tons, averaging 40 per cent. of iron, of which
300,000 tons are in one cropping alone, and 50,000 tons in another, which
can be obtained by simple quarrying. The deposit is of good quality,
and remarkably pure. It occurs in three different conditions:
1. Massive, nearly pure magnetic-iron ore, fine-grained, having the
appearance of steel, containing 60 to 75 per cent., not only attracting
the magnetic needle, but also capable of magnetizing steel.
2. A mixture of pure magnet,ic-iron ore with carbonate of lime, considered as rich as the ore of the first class.
3. Chlorite and talcose slate, containing innumerable cryf)tals of agnetic iron, in rt'gular octahedrons, forming as pretty cabinet ~"'
n.ens
as can be desired, and yielding about 50 per cent.
The necessary fiux required for smelting is mixed with the ore itself
or found in the vicinity, and an unlimited~ cheap supply of charcoal may
be had from the extensive surrounding forests.
Quartz-m,i nes.-The principal quartz-mines of this county have been
mentioned in former reports; and lack of space compels me to omit a
discussion of their recent history. I am convinced that the comparatively
large space devoted to the placer and gravel mines of. Sierra bas been
well bestowed, -since these important and enormously productive industries have not received in former reports their proper share of attention.
r

PLUMAS ..AND LASSEN COUNTIES.

These two counties, situated in the high Sierra,_ possess much undeveloped mineral wealth. The sources of the ancient rivers were probal>ly
in these counties, not far from the volcanic peaks west of the main
range of the Sierra; thence their general winding course was southerly,
for a distance of two hundred miles or more, to the edge of the San ,
Joaquin Valley, fed by many tributaries from both east and west.
Plumas County is apprmtcbable by three routes, all crossing bigh
mountainous ranges: one by way of the Northern Pacific Railroad, na
Oro rille, by Oroville and Green ville stage line; another via l\Iarysville
and La, Porte, and the third by Central Pacific Railroad via Truckee,
Jamison City, and Sierra Valley. This route is preferable in the winterseason, as the approach is by a series of Vftlleys below the snow-line.
This county has an area of 4,200 square miles, and its topography
embraces the rugged grandeur of the Sierras, combined with a number
of beautiful and productive valleys, not inferior to SoP.oma, Berryessa,
and otller of tbe noted valleys of the Coast Range, eitlwr in attracti1e
ery or tlw riclmess of the soil. The main ranges rise to an alti* See my report of March, 1870, p. G9.
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tude above sea-level of from 6,000 to 7,000 feet, while many peaks rear
their snow-clad, lava-capped tops to a height of from 8,000 to 10,000 feet.
Among the most noted of these are Lassen Butte, Pilot Peak, Alturas,
and Spanish Peaks. Among these mountains rise the -variom.;; branches
of Feather River, (the Rio Plumas of the Spaniards,) irrigating the
valleys, and furuishing the miner with unfailing streams of water during
nine months of the year.
The principal valleys are American Valley, Meadow Valley, Indian
Valley, Sierra Valley, ·Mohawk Valley, Butte Valley, Grizzly Valley,
and Hed Clover Valley. Some of these valleys embrace about one hundred square miles of the finest land in the State, capable of producing
in profusion all the cereals as well as fruit and the grape. Wheat at 50
bushels to the acre is not uncommon, and the size and flavor of t-he fruit
are unsurpassed. The altitude of these valleys rarely ~xceeds 4,000 feet
above sea-level; Quincy, in American Valley, having an elevation of
3, 700 feet. Here the snow rarely falls over 12 inches in depth, and remains but a short time on the ground, while on the surrounding ranges
it falls from 12 to 18 feet, and continues a great portion of the year, to
the great. benefit of the miner and agriculturist. The climate of the
valleys is genial, neither excessive heat nor cold being known. The
country is essentially self-sustaining, and raises all the wheat and vegetables consumed, with a capacity of susta·.,ing a population of 40,000
or 50,000. At present the population dr' 'lOt exceed 5,000 sollls, a
majority of whom are engageu in min· _,, out (except in quartz at
some localities) on a small and insigni ~l..lant scale compareu with the
resources of the country: .
The agricultural capacities Qf the country are sufficient to support a
large population, but as export is impracticable until a railroad shall be
built through Beckworth Pass, it is not probable that farming will be
carried on extensively for many years. The mineral-resources of the
country are, however, unsurpassed, and deserve the attention of capitalists and mining-operators. The mountain-ranges are cut by large
and continued ledges of quartz, frequently of immense width and promising appearance. Only two districts have so far been opened on an
extensive scale-In.dian Valley and Eureka districts. In the last-named
district is the celebrated Plumas Eureka .mine, recently purchased by a
London company for $1,000,000. The quartz-veins of the county haye
not been prospected, or even located, and the traveler is surprised at
times to find the " c.olor" in ledges cut by the grading of the roadsledges which are unlocated, un.prospected, and undeveloped.
Of the extent of the placer, hydraulic, and gravel mining-ground in
this county but little is known. Exploration, so far, has only demonstrated the richness of t.b is class of ground, but its area seemingly is
unlimited. At some remote era, prior to the volcanic period, the disintegrating action of torrents of water, of such volume as to be unappreciable at the present .day, has covered the then rivers, valleys, and
level-lands with an immense deposit of the comminuted particles and
fragments which form the sedimentary gold-bearing deposits of the
California gravel-ranges and ancient river-beds. The theory of'~ ancient
cha-rmels" can, however, scarcely be reconciled with the wide spread
and almost universal sweep qf debrital matter which bas covered this
portion of the State. That such channels or beds of former years do
exist in counties farther south is undoubted, but in this portion of the
State either the whole of the then surface was covered, or numerous
streams existed flowing from north to sout.h, and uniting furtLer south
in one or two great rivers carrying more water than tLe combined wa-
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ter-system of the present day. This question can only be solved by the
labors of the Geological Survey.
The extensive auriferous deposits of Slate Creek Basin, on the line of
Sierra and Plumas Counties, have been described in detail under the
head of Sierra County.
The rivers, creeks, and bars of the modern streams were extene;ively
worked at an early day, with an astonishing result in the production of
gold; but they were abandoned during the Frazer River excitement, and
the subsequent discovery of silver in Nevada bas drawn off most of the
mining population. These shallow placers are not, however, wholly
worked out, and ·good wages may yet be made in this class of diggings.
:Many of the small creeks have not been worked, and locations are
shown, opened the present year, where from $5 to $10 per day is made
in placer-mining, with no other appliance than the sluice-box. The gravel
and hydraulic ground has only been worked in spots, and on a small
scale, (except at La Porte, which is more generally identified with Sierra
County, and was incorporated in Plumas County a few years since.)
The Maxwell Mining and Ditch Company, on Spanish Creek, bas commenced a mining enterprise which bids fair to be profitable. The company has claimed the water of Spanish Creek, and the ditch leaves the
the river at the falls, about a mile above the mouth of Blackhawk. The
ditch can carry about 4,000 inehes, and for a good portion of the season
the water privilege is sufficient to keep it full. The company intends tO
work first at Brown's Point, just below the Spanish Creek bridge. Good
prospects have been obtained at this place and .it is thought that a large
amount of paying ground will be found here. The ditch will be extended down the river as fast as possible, as it is known that several
high bars under the line of the survey will pay well for working. It is
not improbable that diamonds ·may be found in this region, and will
sowe day be systematically sought for. One veritable crude stone
weighing one karat has been found in Slate Creek, just over the county
!ine, aud iR now in the possession of a gentleman in La Porte.
Quartz-mining.-Tbe principal quartz-mining of the county is in the
ncmity of Jamieson City and Indian Valley. Near tbe first-named
locality is situated t.he celebrated Plumas Eureka mine, now owned in
London. From a report of Mr. J. S. Phillips, of San Francisco, made
at the request of the former proprietors, immediately prior to the transfer
to the English owners, the following description of this valuable property
is extracted and condensed :
The Plumas Eureka mine lies within six miles of the general axis of the Sierra
Nevada, but in a region where the range is traversed by the sinuous valley called
Beckworth's Pass, at an elevation of 4,800 feet above the sea, leaving several isolated,
syenitic peaks, around which are the tilted secondary strata of talcose slate, carbonates of lime, magnesia, &c. Dikes of fine grained felspathic mixtures and greenstones
also occur.
This property comprises the Eureka, the Seventy-six, and the Rough and Ready
veins, cropping on the precipitous eastern declivity of Eureka Peak, one of the
isolated elevations above mentioned. 'l'he veins are in the stratified formations flanking the syenitic core. Other ,·eins, said to occur in the primitive rock, have not been
sufficiently explored to prove their value. Much work has been done on the Eureka
vein, and its general character has been well exposed. It is a strong lode, varying in
course from S. 20° W. to S. 36° W.; and in dip from 46° S. to 60° W. Its width varies
also, as the result of these irregularities and of movement of the walls. Mr. Phillips
meHtions the latter as distinct and generally "unctuous," and refers to a peculiarly
well-marked corrugated face of quartz, seen in all the workings, from 2 to 3 feet in the
vein from the foot-\vall, and dipping about 45° mountainward, which he thinks indicates that the sides have slid extensively on each other. The foot-wall, he says, is a
very congenial sycnitic greenstone, and the hanging-wall, at times a snpcrlat.ively
generous talcose slate, at others a blue carbonate of lime, or yellow mixture of lime
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and magnesia, which also form frequent splices and horsoo in the vein, near the beilt
paying quartz.*
The lode in the most advanced workings is 24 feet wide and well defined; the quartz
is here stained with the oxide of iron and speckled with sulphurets of iron and lead.
As a general rule the vein has carried disseminated gold pretty equally. Large pieces
have been rare. For -some distance behind the breast just mentioned the fp.rmation is
disturbed by "horses;" and though the branches contain considerable reserves of
paying quartz, these are far from equal to the outside deposit, from which at least
$2,000,000 has been already produced.
Seven levels have been driven on the Eureka yein. The railroad or engine tunnel,
through which the mine is now worked, has been driven nearly 1,QOO feet into the
mountain, attaining a vertical depth below the surface of nearly 400 feet. At its inner
end· the breast of quartz already alluded to of 24 feet in width has been discovered.
Above this, the Rhoda tunnel has been driven 480 feet, and communication obtained
by a winze sunk on the vein from level to level, affording excellent ventilation, and
opening a back of 170 feet of paying lode, from 2 feet to 5 feet wide. In thi~:~ part,
between the large outside deposit and the interesting new discovery in the railway
tunnel, stoping has lately been carried on. Again, 140 feet above the Rhoda tunnel,
the upper tunnel has been driven some 210 feet. Both of these fall considerably ~:~bort
of the region of the new discovery below them. About 1!10 feet from the entrance to
the rail way tunnel, and 600 feet behind these stope.s, a shaft has been sunk 243 feet and
four levels have been driven, one called Harper's, being 55 feet deep, 730 feet long, and
containing seams of $10 rock.
The value of the quartz from the 24-foot breast is estimated from five average assays
at $22 per ton; the 4-foot vein, in upper works, yielded $20 to $21.60; the outside deposits along the outflrop, $35.28, $12.t:l0, and $8.60; concentrated sulphnrets from all
parts of the lode, $4.86 per ton.
Little bas been expended on common roads, but :a. tram-road has been constructed
to convey the quartz from the railway to the mills, which lie about three-quarters of
a mile distant, by a descending track around the artificial lake. This lake has been
created by damming back, at great expense, the water from the dissolved snow during the spring and summer months, into a natural hollow of sufficient size to supply
two mills, of 16 and 12 stamps respectively, and a Chilian mill. These are driven by
separate water-wheels, and the long ravine would permit the erection of other mills
to be worked in succession by the same water. A small roasting and chloridizing apparatus has been erected for the treatment of the sulpburets, which have, however,
not been thus far beneficiated, but await the coming summer. Dwelling and boarding
houses, offices, and workshops have been erected near the mill and at the mine, and
a moderately good running supply of materials is kept in stock. These have cost little
short of $300,000.

Indian Valley.-The mining interestH of Indian Valley have suffered
during the past year from one of those periodical depressions to which
this branch of business is subject. Two or three hundred men have
dwindled to one-quarter that number. Three of the principal mines, the
Crescent, the Indian VaHey, and the Kettle, have changed hands, and
the former have not yet recommenced operations. Of the other mines,
the Union and Bachelor's have been running long tunnels to strike their
ledges at a considerable depth.
The main lode or fissure of this district runs north west and southeast, incased in granite, and averaging 15 feet in width, with very distinct walls. It has been located for a distance of five or sh miles. Commencing at the eastern end, the Crescent is the first. In this part of the
ledge the walls are broken up and the quartz forms a distinct breccia ;
the gold is very coarse, and in the upper le~els the quartz paid well;
1atterly, however, the yield bas decreased. This mine, if eYer again
worked, will require a large amout of capital to put it in shape, most of
the upper works having caved in through neglect of the timbers, and
all the pay-rock below, as far as the shaft is sunk, (about 400 feet,) beiDg
mostly worked out. Following the course of the fissure westward, the
next mine is the Bon Accord. This has great natural facilities for working, of which the former owner, Mr. 0. Cahalan, took advantage in prosAs I cannot fully comprehend, I am unable either to accept or reject the nomenclature, and what might be called the geognosis, of this description.-R. vV. R.
)f
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pecting the claim, having run five tunnels in on the ledge from 75 to
120 feet below one another, thus opening out a large supply of rock, and

obviating the necessity of hoisting or pumping gear for years to come.
The vein here courses about 60° north of west, and dips almost vertical.
It shows in the lowest level a width of 16 feet, but, so far as tested, the
rock does not yield over $5 or $6 per ton. There has never been a milf
on the ground; the mine has been sold by the sheriff', and since then
IWthing has been done.
·
The next mine on t.he lode is the Pennsylvania, likewise idle at present;
formerly it paid well, and the owners h<ld a 12-stamp steam-mill, but
the property was sold by the sheriff.
The next is the best mine on this lode, both in development and in
steady paying quartz, namely, the Indian Valley mine. The lode courses
about north 65° west, and is 26 feet wide at the bottom of the ()50-foot
shaft. This shaft was used for pumping and hoisting, but was partly
~wed in September, 1871, in consequence of the hoisting-works burning
down, since which time the mine has been worked through a tunnel,
cutting the ledge at a depth of about 300 feet at the east end cf the
claim. The ore now extracted pays on an average $12 per ton; but
the ore from the pay--chimney at the southwest end is of a much higher
grade.
Joining the line of the Indian Valley is the Union mine, which has
paid well in the upper works, the rock a\eraging $25 per ton. During
the past year the company has run a tunnel over a thousand feet to
strike the pay-rock in depth. In the mean time a convenient and complete steam-mill, with 24 heavy stamps, has been erected at the mouth
of the tunnel, thus obviating the hitherto expensive hauling. This mine
ends the series of workings on the main lode of the district.
On the south side of this main-fissure are a series of smaller ledges
that have been worked at different times wit,h varied results. The
most important of these are the Green 1\'Iountain (Bachelor's) and the
Kettle. They are likewise in granite, the former about 4 feet in width;
the latter, 3 feet. The Green Mountain averaged for a long time $50
per ton. At present the mill is not running, the owner, Mr. Bachelor,
being engaged in running a deep adit. The Kettle mine has not beeu
in operation Rince its transfer to the present owners in England. The
whole of this district is supplied with wood and water. The price of
wood is $3 a cord, delivered; lumber, $20 perM.; wages, $2 a day and
uoard.
The Haydon Hill mines, in Lassen County, Oalifornia.-These mines
were accidentally discov:ered in the .fall of 1870, and since that titne
numerous locations have been made. The principal are the Old Providence, the Haydon Hill Company, Haydon's mine, and the Providence.
The country-rock is of sedimentary origin, greatly broken up by volcanic action, and partly metamorphose. In this the fissures are found
without any apparent regularity, coursing both north and south and
east and west. The gold is of very fine grain, indeed so much so that
it will float on water. It is likewise strongly allo~7 ed with silver. The
veins are from 1 to 6 feet in width.
The Old Providence is the oldest location. The ledge runs east and
west, is opened by a shaft 75 feet deep, and from it a short cross-cut to
the vein, on which some drifting has been done. The company is at
present putting up a horse-whim, with the intention of sinking 60 feet
farther:_. It is hard to tell what the rock has averaged, no uniform
method having been used in working. At one time the ore was treated
in an arrastra; then the loose crevice-dirt was run through sluices; and
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finally an 8-stamp steam-mill, with two pans and a settler, was erec~l
and. run for a short time last winter, with poor success. About $40,000
has been extracted. The mine bas changed hands, and is being worked
systematically. The new company has started 4 stamps to prospect the
mine, and so far the rock has averaged $20 per ton. The only spring
• of water for some distance around issues from this ledge. The company
employs at present six men at the mine and four at the mill.
. The Haydon Hill Company has three tunnel-claims of 3,000 feet eooh
on the west side of the hill. On one of theRe the tuimel is in 250 feet.
It has not struck any pay as yet, but has run through some fine white
clav.
Haydon's mine is on the north side of the mountain, and consists of
two tunnels, cutting the ledge. Some of the rock out of this claim was
shipped to the English mills in Reno last fall and paid at the rate of
$100 a ton in gold and silver. The owners, Messrs. Haydon and Lewis,
are working alone in this claim.
The Providence Company has sunk a shaft about 75 feet on its ledge
and commenced to drift. Different samples of their rock, sent to San
Francisco, have given very good results. The country is prett.y well
supplied with timber, but the lack of sufficient water is rather a drawb<wk.
List of qnm·tz-mills in Indian Valley district, Plumas Coun:ty, Calij01·nia .
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Name of mill.

Location.

Owners.

~

Cll

0

0

Rettie ......... North Canon ..

Bachelor's ..... Dixie Canon ..

,.

p.

izi

~~
,~

~-of:::

Remarks.

<!)I-<

5o
p.

Steam. Has not been running any time
durin g the year , on account
of transfer to present owners,
who hnve not yet commenced
operations.
2 Steam. Has lleen running about seven
Messrs. .A.pplegrath 24
month s. It shut down in the
& Drake.
~rin g to put pans in anrl to
( evelop a new pay-chnte, the
main pay-chi mney being under water at present, in con.
sequence of t he destruction
of the hoisting-works bl. fire .
Incorporated com- 24 - Steam. Has just been complete , aJHl
expects to s tart
in Novem~auic~; office, San
ber. The old mil, driven by
raDClSCO.
steam, contain ed 12 stamps
and 1 pan , and worked about
four mon ths in the begi.nning
of the :vear.
En11:lish limit~d lia- 16
1 Water . Has ruri a couple of months on
bility company.
custom-rock ; t he owners have
not commenced to work their
mine.
Bachelor •••••....... 4 - Water .

Crescent ....... Indian Valley . Eng:lish limited lia- 32
bility company.

Union . . . ...... .... do .....•...

>=l

tO

lzi

Inilian Valley. .... do ... . .....

.;

1

ul

Gravel-tnining.-In the summer of 1872 there was discovered, in Lassen
County, twelve miles south of Susanville, on the very summit of the
Sierra Nevada, an extensive body of auriferous gravel, which has since
been tested and found to be of high grade. This mass occupies a sort of
basin, granite on one side and volcanic tufa on the other, is fiye miles
long and half a mile wide, and at the only point exposed, a break in the
granite rim on the west, shows a vertical depth of 500 feet. vVl.Jat imparts additional interest to this disco,·ery is the fact that this dep<>sit
is not on1J-' isolated in position, being many miles to th e east of the main
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gold-field, but that it lies at an alt.itude of more than 8,000 feet above
the leYel of the sea. The gravel llere, though mixed with volcanic
mnd aud ashes, appears to be free from the more tenacious clay and
hard cement, often so troublesome in that ionnd in tlle old:river channels. It is quite loose, and can therefore be easily disposed of with
water, of which there is pleuty at hand, there being'three small lakes in
tlle gronnd, besides great quantities when the snow melts in the spring.
~'lle gold is coarse-grained, but of fair quality, worth $18 per ounce; and
in all respects identical with that found. on the upper waters of Feather
lli\·er.
'file parties locating this basin of gravel have procured surveys to be
made with a view to obtaining a United States patent tbereror. They
have also ruade preparations to \York it hy hydraulic washing in the
spring of 1840.
THE NORTHERN COUNTIES.

Tlte mining-region of the northern part of the State CO\Ters great
portions of tlte counties of Shasta, Siskiyou, Trinity, and Del Norte.
Witbin these limits are em braced large areas of auriferous ground in
placers and lodes of gold-bearing quartz and of cinnabar. The placers
l.Ja\'e been profitably worked, on a comparatively small scale, for more
than twenty years by a sparse population; and the miniug-iudustry is
,in a Lack ward state, both laborers and capitalists having l>eeu n•pelled
h,r the remoteness of the region from the ordinary cb.aunels of travel.
With the near approach of the Oregon and California l{ailroad, this condition of things seems likely to change. All classes are l>eginuing to
turn their attention in that tlirection, and many new and. important rnining-enterpri1:les have lately l>een inaug·urated.
Dr. Ileury De Groot, of San Francisco, has recently visited this portion of the State, and furnishes the following account of hi~ observations:
The mines here, though similar to those in the main mineral-range, which occupies
the foot-hills and westerly slopes of the Sicrm Nevada, have uot beeu so extensively
worked as the latter. Only the surface-earth bas been washed, while little has been
done at hydraulic, deep-placer, or vein mining, this class of depos.ts being still almost
in a virgin state. Here remain immense l.lars, forming high benches along the rivers.
These lmYe been but little disturbed by tl1e miner, it. being difficult to get the dirt
duwn to the water and expensive to construct ditches for bringing water ou the bars.
These benches were formed from material deposited by the adjacent rivers at a time
when they ran in much more elevated beds than at present. .M any of them are not
only high-from 100 to 300 feet-but cover a large area, often a hundred acres or more.
Having l.leen deposited by the action of water alone, and witbout any intermixture of
volcanic matter, the gravel here is loose, and free from cement, pipe-clay, and large
bowluers. It can therefore be broken down and washed readily with a moderate head
of water, and without t.be use of powder. The dirt uniformly pays well; moderately
on top, and steadily increasing to the be<l-rock, where, as usual, it i::; richer. The gravel
thro~1ghout will aYerage half a cent to the pan; more than doul.lle that in the large hydraulic claims at Cherokee Flat and Smartsville. \Vater in thet>e northern mines is
very alnmdaut, and can be brought on the most of these bars at a moderate co~t. In sorr;e
casts water from mountain-streams cnn be condncted on these bars without being carried a great distance .. In otbers it can, in like manner, be taken from the main river,
the descent of which is generally such that a cnfticient head for hydrauli<.: washing can
be obtaitwd, with only a, few miles of ditching. The conditions for h~·drnnlic operations are tlwrefore generally favorable.
There al::;o occur, at numerous points in this part of the State, auriferous deposits in
old-river beds, not, perhaps, the channels of pliocene streams, as along the slopes of tbe
Sierras, bnt those of 1.hc present day, the waters of which, dammed up Ly ]and-slides or
the materiallJrought down by some great flood, have been forced to Hn<l a 11ew pnssnge
to the sea, the old one haYing afterward been iilled up by the deposits made at high
waterancl the walSh fi:om the neighboring bills.
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At some points on the Kl:tmatb River this filling np and shifting of the strPam ap;
rears to have been comparatively recent. At Klamath Bluffs, tllirty miles from its
month: the river, obstructed by an immense land-sliue, has been compelled to make for
itself another passage a quarter of a mile fartller sontll, through which it now runs, a
high 1·idge of bed-roek separating the two channels, the old one being now occupied b~, a
I'icll and extensi Vt' bar, upon which large mining-operations are about to be commenceu
by a San Francisco company.
Botllnorth and south of this locality, sometimes at points nearer the sea, and sometimes farther inland, fragmenh> of these old-river bars and obstrncted cbannels are met
with nuder the names of "gold-beaches," given under the impression that they indicated the site of ancient shore-lines, and had been thrown up lJy the ocean surf. Bnt
the manner in which the larger rivers of that section are observed to have been diverted from their beds and the latter afterwards fillPd up, formingdepositsexactlylike
these, se<'ms to nrgue for both a similar origin. That they have all been formed at
periods more or less remote, some of them in the distant past, is evident fwm the magnitude of many of these deposits, the ruaRs of which could have been gathered only by
slow accumulation, and from the deep alluyial soil, often growing stately forests, that
covers most of them.
The formation of the" gold-bluffs" found on the sea-shore in the neighborhood of
these" beaches" is due, no donbt, to a like cause, their greutereleva.tion being explained
·by the fact that the level of tile riYer-beds was mucil higher formerly than at present.
The principal, and what is known as the original" Gold Blnff," lies twehe miles south
from tl1e present mouth of the Klamath River. At a point fifteen miles up that stream
a deep depression sets in, and running in a westerly course (the present river bearing
northwest) terminates in Gold Bluff, abut.ting on the sea, an(l here several hnndreu
feet high. Through this depression, the bottom of which is mnch higher than the
present river-bed, the Klamath once ran; the channel ha.Ying afterward been filled up
and its banks obliterated by tile gravel and sediment brought down the stream at
high water imd washed from the slopes of the steep and lofty mountains adjacent; and
we have only to suppose the latter process continued for a gre[tt number of years to
prod nee here anotller of those subterranean gold-bearing channels met .with elsewhere
in this section of country.
As is well known, auriferous beaches occur at intervals along the eea-shore from Humboldt Bay for a distance of more than two hundred miles to the north. These have
been formed in part from tho gold urought down by the several large streams t.hat
disembogne along this section of tlw coast, and in part by tbe washing away of the
golll bluff.':! also met wit,h here, which perhaps at one time extended much farther
into the sea than at present, the accident of the gold being deposited at these partieular localities being due to the ocean eddies and currents that prevail in the neighborhood.
'l'lle manner in which the outlet of these rivers might have been filled up is shown by
the state of things existing now at the mouth of the lOa math. This river atH.l its tributaries rnn through an exceedingly mountainous couutry, usually subject to l1eavy rains
in the "inter. During very wet seasons, like the past, the 'vater, confined to a uarrow channel, rises to a great height, bringing do\vn vast quantities of saud, gravel, and
drift-wood, swept into it from its steep and heavily-timbered banks. Having reached
the month of the river this material is there deposite(l, forming sand banks and bars
that sometimes exteud so nearly across it as to leave only a very narrow open passage
for the water, most of which makes its way at low stages throngh these beds of sand
an<l gravel. 'l'o such an extent had these been accumulated at this point by the :floods
of the preceding winter that in the fall of 187~ a person could almost walk across
the Klamath, though it carried a volume of water equal to the Sacramento above its
junction with Feather River.
Besi<les the various forms of placer-mines above described this region contains veindeposits of great extent and variet:;r, the more important consist.ing of gol<l, cinnabar,
a1Hl copper; all of which exist under favoraule conditions for cheap development, the
conn try being full of fine streams, affording a vast amount of water-power, and abounding everywhere in magnificent forests of pine, cedar, and spruce. Many of the goldbearing quartz-lodes have been more or less tested, a few quite exteusively worked,
and generally with good results or encouraging prospects.
·
Tho copper veins, some of whicll llavc been opened to a depth of 300 feet, show
promising indications of permanent wealth. Of t.his class of lodes the most extensively developed are situated at Low Divide, eighteen miles north of Crescent City,
from wllich several hundred tons of ore have been extraetP.d and shipped to San Francisco. It is of the gray variety and assays from 18 to 20 per cent. of ntetal.
At Trinity Center, Trinity County, what seems a valuable deposit of cinnabar bas
lately been discovered, the ore hero occurring in veins and distributed in small fragments thronghout the soil and along the gulches, where it has been carried by the
action of water, exhibiting the rare example of quicksilver placers. 'l'his cinnabarbearing tract, which lies on a high ridge between two forks of Trinity River, is about
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one mile long and a quarter of a mile wide, the formation being a sandstone coYcrecl
with a clayc~' soil. Through it run in eYery direction innumerable small but exceedingly rich Yeins of this ore, to the disintegration of which is dne the enrichment of
the gulches and :mrface-soil adjacent. Scarcely a pan of the latter taken at random
fails to show a little nud frequcutly a largo ''prospect" of cinnabar, ·w hile the gnlch
•lirt will yield from one to two pounds of 60 or 70 per cent. ore to the pan. It is the
intention of the owners of this property to wash "Lhe top earth in sluices. In the meantime the net-"·ork of small veins will be explored in the hope that they can be tracetl
to a main central lode, believed to exist in the neighborhood.
TRINITY COUNTY.

Mr. B. C. Wattles, of \Veavervil1e, Trinity County, writes as follows
concerning the progress of mining iu that ncinity:
Onr mining operations are principally hydraulic. Abont forty claims -are being
worked, the most noted of wLieh are the Bolt's Hill, the Holmes, and tho Red Hill.
'l'be deptb of groun<l varies from GO to 100 fe<->t, and the average yield of the dirt is
probably higher than elsewhere in the State. 'l'he product of the county for the past
year has been estimated at $1,000,000. It is impossible to estimate witb any degree of
acc)lracy "the quantity or proportion of gronnd worked out. In some claims from
75,000 to 100,000 square feet of l>ed-rock bas been stripped; while in others bnt a small
extent has been exposed. vVe have in this C()nnty a rauge of gravel extending from
Trinity Center to the North Fork of Trinity Ri-x;·cr. This range is abont fifty wiles in
length , with au average width of over fiYe miles, and a probable average depth of 60
feet. The only point at which mining has been prosecuted wi:th vigor has been at
Weayer; there has so far been a lack of water elsewhere. Recently a cowpany has
been formed and operations commenced to bring water on this range from Srewart's
Fork, and another for bringing water from the North Fork to the Holmes and Red Hill
ground. The latter ditch will have a capacity of 10,000 iuches. The great drawback
to the success of onr hydranlic mines has been this want of water; and with the construction of these ditches a new era of prosperity will dawn for Trinity County.

SITASTA COUN1'Y.

Tbe Dry Creek Tunnel and Flnming Company, in Shasta County,
own about 1,600 acres of mining-ground near Horsetown~ extending for
a distance pf three miles along the bed of Dry Cre<,k, and aYeraging
half a mile in 'vidth. A considerable portion of the surface of their
ground bas been mined at di1:l'erent times, with fair result_s, bjT tbe oldfashioned metllods; out on account of water and lack of fall for tailings
no work of any moment was done on the dam until the fall of 1870,
when the company now in possession commenced operations for the purpose of opening tlle mine in snciJ a manner that it might be worked on
a large scale, and all the modern iruproYements in hydraulic mining
applied to its developrqent. In order to accomplish tbis tbe company
founu jt necessary to excavate an open cut 1,200 feet and a tunnel 2,400
feet in length from Clear Creek, a stream running parallel to Dry Creek,
but several hundred feet below the level of the latter, for the purpose
of gaining access to tbeir ground at a sufficient depth, and also of obtaining a convenient tail-race througll which to carry on tbeir washings.
This tunnel runs upon a grade of three feet to every hundred, through
a gravelly ridge, and terminates near tlle center of the compan,Y's claim
in a bed of auriferous blue graYel, at a depth of 100 feet from the surface. Wate·r for hydraulicking is obtained partly from a ditch carried
along the adjoining ridge and partly by utilizing the waters of Dr.v
Oreek. The improvements already made upon this mine have occupied
two year:s' time and been effected at a cost of nearly $50,000. The preparatory work upon tbe mine is all completed, and actual mining is just
commencing.
Tbe Piety Hill Blue-Gravel Company's claim consists of a bed of
auriferous gravel about 300 acres in extent, and a veragiu g 50 feet in depth.
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An excellent tail-race bas been obtained by a deep cutting, 1,500 feet in
length, from Clear Creek to the center of the claim, excavated through
hard rim-rock at an expense of over $2,500. The ditches supplying the
company with water are tw·enty-three miles in length, and afford 800
inclles of water during eight months in the year. There is no non-paying top-dirt in this claim to contend with. The deposit is extensi\e aiHl
yields more or less gold from surface to bed-rock. A washing of 2,000
cubic yard~ from a bank 30 feet in height in June, 1872, yielded $7,11.26,
or an average of 37 cents per culJic yard. The present company have
lJeen in possession since December, 1871, aud by means of a liberal outlay
ip money and labor baV"e 8\Terything ready for vigorous work during the
coming season. Two ''Little Ghmt" hydraulic machines are used by the
company, water lJeing supplied to them through 1,100 feet of 15-iu{ih
irou pipe, under a pressure-head of 100 feet.
The Cllicago mill and 111ine are situated in a granite range about two
miles north of Piety Hill. The ledge is silver-bearing, and of an average tLickness of 2 feet. The rock carries, besides the precious metals,
considerable lead and zinc, and requires roasting. While the amount
of prospecting work done on the veiu is small, the rock is remarkably
rich, paying from $300 to $500 per ton. 1\Ir. Butterfield, tbe owner, Las
bad to contend against want of capital and many other difficulties, aud
as yet bas only a 5-stamp mill and small furnace at work, but be is
gradually emerging from llis troubles. In t.his vicinity many fine-looking ledges crop out, and on several shafts have been snuk to a depth of
80 feet or more,. The base character of the ore extracted renders it impossilJle to trea~ it by ordinary mill p-rocess, and as yet no proper works
ha Ye been erected to thoroughly test tbe veins.
ICl..AM:ATH COUN'l'Y.

This is a rugged, mountainous region,* heavily timbered, extending
from the coast easterly to wit bin thirty miles of the base of Mount
Shasta. Without attracting much outside attention, it bas been a very
lucrative field for gold-mining operations of a di\ ersified nature. It commences at the famous Gold Elnfis, and extends up the Klarn:1th and
Salmon Rivers, with their large extent of riYer and bar diggings, to tbe
Lead-waters of the latter, where, contiguous to the sources of the Scott
and Trinity Riv:ers, both noted for their large yield of gold, are situated
the Klamatll and Black Bear quartz-mines, the latter ranking with
the be~t mines in the State, and the former a very promising property
in process of development.
The Klamath River traverses the country from the boundary of Del
Norte County to the coast, and furnishes river and bar diggings for the
"'hole distance. Early Indian disturbances and general isolation havecomlJined to retard their development; but within the past two or three years,
as all danger from the former source has disappeared, considerable attention is being attraeted to the many large lJars and hill-siues of auriferous gravel to be found at intervals, all the way from the mouth of
the Klamath, through Klamath, Del Norte, and Siskiyou Uountles, a
distance of about two hundred miles.
Orleans Bar, on the Klamath River, the county-seat, has been the
field of extensive mining-operations; and as the waters of Camp Creek
are to be brought in by a ditcL, n9w in progress, a large area of valuable ground will be made productive.
7

*The description of this county is furnished through the courtesy of J. P. Nesmith,
esq., of San Francisco.-R. W. R.
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Tile Salmon River empties into the Klamath eight miles above Orleans Bar, and bas supported a large mining-population since 1850; but,
as in other mining-localities throughout the State, the most accessible
points have been exhausted, and the fruits spent in tlle usual style of
miners, without leaving capital to open up the equally valuaole but
more expensive diggings that still remain on the main st.ream and the
North and South Forks, for a distance of about fifty miles.
The North Fork, with all the streams .emptying into it in the neighborhood of Sawyer's Bar, has especially been a profitaole field for mining, having produced its millions. It is in this vicinity that, in 1860,
quartz was first discovereq on the head-waters of Eddy's Gulch, and a
mill of 8 stamps erected on what was called the Live- Yau kee mine,
which was worked, with varying success, for three 3·ears, paying dividends to its first owners. Subsequently, becoming involveu from bad
management and waut of proper development, the property declined,
and bas now passed into the bands of a siugl(j individual. It bids fair
to become ngain a valuable mine.
About a mile to the south ward, in the same belt of slates, which seem
to extend east and west, parallel to the Nortll Salmon, the Klamath
miue is situated on a large, well-defined vein, varying in width from :~
to 7 feet, and sometimes attaining tbe great width of 20 feet. Its direction is northeast and southwest, and its dip 20° E.; it carries free gold
and sulphurets throughout an extent of 3,000 feet of croppings, a portion only of which has been opened and "\\orked in depth. \iVith a J ~
stamp mill the yield has for the past two aud a half years been a ~rifle
over $10 per ton. ~o sulplmrets have IJef'n reduced, though the rock
carries about 2 per cent. of a fine character that assay about $100 per
ton.
Timber suitable for mining and lumber purposes abounds in this whole
region, and the mine is susceptible of drainage for a great number of
years by an adit already commenced and running on the vein, wbich it
will ultimately open up to the depth of 1,500 feet.
The ownersl..tip has lately been concentrated into few bands, and the
crushing capacity increased to 32 stamps, which will be driven half the
year by water and the rest by water and steam, wben, with proper snlpburet reduction-works, the Klamath, having a large amount of rock
ready to stope, some 30,000 tons by actual measurement, cannot fail to
become Yery productive and valuable. The extent of the company's
ground is 4,200 feet.
'l'he northeast extension is owned by a company of three persons, who
have a promising vein, from 3 to 5 feet in width, and opened to the
depth of about 150 feet, showing gold freely. Farther on, tor a distance
of two miles, croppiugs appear at intervals above the soil, and floatrock of a rich character is found in abundance; but capital, e\en for
prospecting purposes, has been too limited in this region to prove by development the value of these indications.
Sontllward, and about three miles from the Klamath, is the Black Bear,
situated on the head-waters of Black BearGnlcb, at an elevation of about
4:000 fePt above sea1e\re]. This property had the usual history of bad
managt'ment and ignorance of mining and milling from the period of
its discovery, in 1860, to 1866, at which time it was purchased at a small
figure b.v a company of t.hree, who commenced operations with a 12stamp mill erected by the old company, and by careful management succeeded in developing a mine which now ranks with the best in the State.
The company own 5,200 feet of ground, about 1,000 feet of wbich bas
been opened, the greatest depth yet reaclled Deing about 400 feet, where
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the \ein is fully 15feet wi<le. It has generally a due north and south direction, and dips 45°, sometimes assuming an angle of 20°, as is the case
in one of its most producth·e -parts. It is inclosed in black slate, of the
same nature as the Amador mines, and, like all the .veins in this region,
has the same characteristics and general features, except that it contains about 3 per cent. of very fine sulphnrets, generally inclosed between
the laminm of the vein-matter, which is of the "ribbon" variety, with a
white and bluish-black cast. The snlphurets also contain about 18 per
cent: of arsenic, and yield, by chlorination, about $75 per ton. J\lost of
the rock shows gold freely, and requires hot water for amalgamation.
The yield for the past four ;years has been auout $25 per ton, except one
chute of rock in the north end, known as the Yellow-.Jacket ground,
where the rock has for several months in succession yielded from $40
to $60 per ton. The lower tunnel was driven a dist'ance of !)00 feet
through the country,at right angles to the vein, and when driven thereon
about 800 feet north will open up the Yellow-Jacket grouud at a depth
below the prese11t workings of about 250 feet. The average width of
the wlwle vein is 5 feet, and a peculiarity of the mine is the ease \Yith
which the rock is extracted, and its general profitable character from
the hanging to the foot wall.
The entire property was sold. last July to a company of San Francisco
capitalists, who have made an ad<lition to their mill of 16 stamps, which
will run by water and steam ; and, although the rock has to be hauled.
two miles, cheap wood, water-power, and <lrainage to mine combine to
permit the working of tbP mine and mill upon a very economical scale.
A wagon-road is building, about twenty-five miles long, over the
Salmon :Mountains to conneet with Scott Valley, a very rich agricnltu]:al region, and thus furnish all kinds of produce, flour, and beef at as
reasonable rates as can be obtained in any part of the State. Moreover,
the California and Oregon Railroad \Till pass a point within forty-fi\e
miles of the mine, furuishillg all the needed facilities for transportation,
the want of 'vhich is one of tbe greatest rPtardiug influences heretofore
operating agaillst this little known lmt highly promising mining-regiou.
GENERAL LIST OF MINING-CLAIMS.

The following is a list of mining-claims in the State of California,
plats of which llave been made and copies transmitted to the Commissioner of the General Land Office an<l to the register of tbe United
States General Lan<l-Offiee, <luring the year 1872 :

Quwrtz-mines.
Name of mine.

County.

Character.

Lady Franklin. _____ ·----·---- Alpine _________ . Go1d and silver quartz __
Clyde _____ . ------- ---- ---. ---- Amador ___ ... ___ . Gold-quartz ---- _______ _
Do .. ______________ do ____________ . __ . _
D. B. Spagnoli . ________ .. ___ • _
Dv - . __ .. _________ . (1o . ____ • ____ . _____ _
Eclipse . _- __ . - .. _.. ___ . ______ _
Do ______ . __ . _____ .do __ ___ . ____ . _____ _
El Dorado .. ___ . ____ . ________ .
Do . ____ . _ ____ . ____ do ___ ••... _•. ____ . _
Gover - - - - . - - -. - .. - - - •.. - - - - - - Hanlen bergh ___ . __ . ____ .. ____ _
Do·----·_---·
Do _____ . ____ . .·---.do--------__ .. do __________· ·-----_
. _. __ . ,
Ha:1.ard . ____ . _.•• ___ •. __ . ____ .
Do _____ . ____ .. ___ .do ________________ _
Italian .. _·----·_·----· .. _____ _
Do
_______
•
__
.
_____
do
.
_
•
_
•
_
••
_
•
_____
._
Last Chance -- ___ .. _______ ----

Length
of lou e.
Chains

30. 30
18.18
10.()!:)
7.48
18. 18
1:t :32

32.24
20.08
4.58
18.48
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. Quartz-mines-Continued.
County.

Name of ruin e.

Character.

Length
of lode.
Chains.

North Star_ ...••••••..••.•.•..
Oaks ..... : . .•.••...•....•..... .
Summit ....••••••.•.••.. --·--·
Nevada ..•••••.•••••.••••• ---·
Nisbet ....•••......••.•....•.
Angels ............ --·- ....•...
Bovee . _.....••............•...
Carson Creek ......•.•........
Chapatml Il1ll .•••....••..•••.
Dead Horse . . . . . . . . . . . . . . . . • .
E\·erlast ing ........•.•........
Finnegan _...........•.••..•..
Gwin and Coleman ........... .
Hudson . . ........•...•.•.. -.-.
North Paloma ...•.....••......
Mineral Monntaiu ..•.... - ..• ~.
Plymouth Rock ............. ..
Reserve .....•.••• _•.•••••.•••.
San Bruno ....... . ........... _
Santa Cruz ................•••.
Stickle .............•..•••. ---.
Melones or Point Rock ........ .
Tecumseh ................... -.
Union Company's ----·- ....... .
Woodhouse ........ - ...•••....
Wol veri ne ......... . .......... .
Poor Man .......•. . ..•.••..•..
Bobby Bnrns ................. .
Chonleur .........•.......•.. .
El Dorado ................... .
Eureka ...•......••••..•..•••.
Coyote Hill _.................

·1

Amador........ . . Gold-quartz ........... .
Do . . . . . . . . . . . . .... do ...•........•.. . .
Do . . . . . . . . . . . . .... do ................ .
Do . . . . . . . . . • . . .... do ................ .
Butte ........... 1 • • • • • do ----------- ..... .
Calaveras ........... . do------- ........ ..
Do ................ do ................ .
Do ...... , ....... ... do ............... ..
Do---·-------· ..... do----------------Do . • . . . . . . . . . . .... do ................ .
Do ................ do ................ .
Do . . . . . . . . . . . . .... do ................ .
Do . . . . . . . . . . . . .... do ................ .
Do . . . . . . . . • . . . ..•. do ...............•.
Do . . . • • . . . . . . . .... do ..•..•.•.........
Do·----··---- ..... do.-.---··---- ..... .
Do··----.---- ..... do.--·-- <---------Do ................ do ................ .
Do . . . . . . . . . . . . .... do ................ .
Do-----· . ---- ..... do.·-·------- ..... .
Do ................ do-----------·----·
Do ................ do ........•.. . .....
Do . . . . . . . . • . . . •... do .....•......... _.
Do . __ . _. . . . . . . .. __ clo ..... _........ _..
Do ................ do-----------·-····
Do·-------··· ..... do ............... ..
Do .......... . .... do ................ .
ElDorado ........ . ... do ........... ------

~~ ~ ~ ~ ::-_ ::~ :J:~: ~ ~~ ~ ~ :::::~: :~ :::::

Do . . . . • . . . . . . . .... do ................ .
Do ........•....... do ................ .
I Do .. _........ _.... do ............ __ .. .
Greenwood ................ . ... I
Do . . . . . . . . . . . . .... do ................ .
La Moille ...••......••...•.••.
Do ............... do ... _••...........
Mary land ........ . ........... .
Do . . . . . . . . . . . . .... do .......•........ .
Do ....... _... . .... do _. _............•.
Pacitic .........•••... _••••.•.•
Fort Yuma ................... .
Do ............... do-·----------·----Sliger .. _.•. _.••••.... ________ .
Do ................ do------- ......... .
Do . . . . . . . . . . . . .... do ....•............
Sugar-Loaf ....••. _.....•••...
Do . . . . . . . • . . . . _... do .. _............. .
Swansea· ..•••.....••••..•••••.
Rocky Bend .....•.............
Do . • . . . . . . . . . . .... do ................ .
Do .........•...... do ................ .
Yellow-Jacket ................ .
Diltz .........•........••...•. Mariposa..... . . .. .. ... do ................ .
Et!dy ........ -----· ......• ---· Nevada .....••••..••.• do .•...............
Do . . . . . . . . . . . __ ... do ................ .
J. M. English ................ .
Lone Jack ........... ___ ..... .
Do . . . . . . . . . . . . .... do .....•..... ......
Marietta __ ... _.............. ..
Do ........... Gold aud silver quartz ..
Do ........... Gold-quartz ........... .
Nevada .........••.•..••......
Do ................ do ................ .
New York Hill ............... .
Do ................. do .••..............
No ram bagua ...... -- .. -.- •• - ..
Saint John ... ___ ...•••...••••.
Do .......... . ..... do ................ .
Do ........... Gold aud silver quartz ..
Sulplmret. ..... ---· ..•.•... --.
_J)o
_ . . • • • . • • . . . .... do .......... . ..... .
Wisconsin ........ . ........... .
Wiscousin .................... .
Do ........... Gold-quartz ...... -----·
Do ................ do ............ _.. _.
:Morehouse .•.••.. - .•.• -- .. -.- .
Baker .........•..••••••....... Placer ................ do ................ .
Do .... _..... _ . _ . _. do .. _............. .
Butclwr Boy ................. .
Do . . . • . . . . . . . . .... do ...... _......... .
Crresus ...••••..•.•••. ----- ---Do ................ do ................ .

:::::~ ~ ~ ::::::::::~ :::

g~~~:: ~

~~ ~;~~:: ~ ~ ~: ~: :~: :::::: ::: :::::
Eclipse ..••...•....•••••.••••.

g~ :~: :~ :::: ::I:::::~~ ::: :: :::: :: :::: ::

16.87
1H. 18
1'7.66

25. ;)g

44.80
14.07
6.90
15. 16
19.67
4.55
4r>. 45
16.28
57.57
36.37
1H. 18
40.74
18. 18
13. 7cl
12. 12
30. :~o
6.0G
29.:W

45.45
36.36
45.45
1G. 15
H3.1tl
21.21

23.50
24.48
2t.80
9.09
30.30
54.62
22.72

24.45
42.42
21:!. 70

23.36
8.03
15.14
27.';!,7
27.27
37.00
1:3.03
19.10
44.40
16.66
45.45
45.75
43. 10
48.46
37.tl8
:33.:33

37.t:!7
12.93
27."27
15. 15
12. 12
2<!. 7:3
30.3U
22.72

87.50
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Quartz-mines-Continued.
N arne of mine.

I

Cllaracter.

County

--------------------------!--

Length
, oflode.

J

i---

..

Chain8.
Greene Walter _.•.••..........
Or hi r .... _... -. --- .. --- ... - - ..
Sally Jones------.·----- .••...
Salsig Extension No. L .. . ... .
Secret Calion ................. .
Olio ....... ----··.·----·-----San Bernardino ......•. _.. _.. .
Mammoth. ___ ......... - ...... .
Banghart. _........... ---- ... .
Independence ...... __ ..... _. _.
Independent .... _. ---- ---- ---·
Keystone ..................... .
Shores ...•..............•.....

Placer ....••.•... Gol<l-qnartz .......... ,.
Do ....... _. __ ..... do .. _............. .
Do ........•....... do ............... __

E~ ~ ::~ ~ ~ ::~ ~ : ::~ ~ :~~ ::~ ~ ::: :::~ ~: ~ :~ :I

San Bernardino .. 1.. __ . do
Do ..•............. do
Do . . . . . . . • . • . . .... do
Shasta ... _...........
do
1

... _....... _.....
..... _.......... . 1
. _. __ . _....... _. .
.. _............. .

SieE~
~ :: ~ ~::: ~ ~ J~ ~ ~ ~ 3~ ~ ~ ~ ~ ~ ~ ~ :~ ~ ~ ~:::::
Siskiyou .............. do ..•..............

A PP · - - - - - - - - - - - - - · - - - - · · - - - - - Tuolumne ............ do----·--------·---

Confidence ............ _...... .
North Confidence .. ------ ..... .
Do ....... _........ do .. __ .•..••.......
Mammoth ...... ·----- ........ .
Patterson .. _•.................
Do ................ do----------------·
'Vaters·----· ....... -----· ... .
Lucan . _.. _•......... _.•... __ . Yu

g~ ~ ~ ~ :::~ ~:: : ~ :~ :~ ~~ ::::::: :~ :~ :::~ ::

:: :

f!a~: ~ ~: ~ :::::: I:~ ~~ ~ ~ ~::: ~: ~:: ~ ~::: ~ !

24.02
25.:30
2~.

72

l:l. i5

:W.30
18.20
15.22
H3.21

45.45
75.75

24.24
45.4G
27.27
]4. 82
16.22
17.34
3:t 35

27.7£)
21.22
45.44

Total number of quartz-mines, 93.

Placer-mines.
Name of mine.

Hall & Co ........... ---------·
So rocco .... ~ ..........•. _. _...
Clear Creek .... _... __ ....•....
Cataract ................ - •....
Chile Gnlcll Pluming Co ....... .
Hed HilL ... -----· ........... .
Wide West ... --- ........ ---- ..
Crane's Gnlcb .........·. - . - ... .
Dead-Head .................•..
Georgia Slide ..... -- .......... .
Grigg's H.anch ........ -----· ---·
0' Brien & Tulley ... _..... . .•..
Olsen & Donaldson ... --· ..... .
Railroad ........... - ..... - ... .
Rising Hope ............... - .. .
Rowe & Co.'s ......... - .... - --.
Sailor Slide ................. -.
Shoemaker ................... .
Badger Hill and C uerokee ... .
Baltic Grasel-l\lining Company.
Bed-H.ock Tnnnel.. ............ .
13iggs ................••. -.... .
Central ..... _. _.... _. _.. __ .•..
Enterprise ........• ------ .... .
Horace Kilha,m __ .....• __ ..... .
HarmonyCo.'s .... ---- .•....••.
Keystone-----·---·---· ...... .
Montreal. ......• _........•.•..
Murchie .... : .. -----·--------Sa.n Juan Union .........•.....
Simon H. Dikeman.·----· ••.•.

County.

Character.

Amador .. _... _.. Gold-placer .... _.. ___ .. .
Do .• _._._ ..... __ ... do . __ •.... _. _.... .
Butte .. __ .... _.... _._.do . _. _ ... __ .. ___ ..
Calaveras .......... --.do ....... _... ___ ..
Do . __ . _ . _. __ ... _... do ____ .... _....• _.
Do . . • . . . . . . . . . ..... do ........... _. _..
Do ................. clo .••• -----· ....•.
ElDorado.·--·-· ...... do ............... .
])o ................. oo ---- ........... .
Do ................. do--·-·----------·
J)o . __ . _... _. . . ... _. do ..... _...... ___ .
Do .. _... _. __ .. ____ .do . ____ . _.. _ .. __ . _1
Do . _.. _... _... ___ .. do .. _.. __ ... _. _.. .
Do . . . . . . . . . . . . . _... oo __ ..•..... _.... .
Do . . •. _.... _. . __ . _. do ... _ .. _... _.... .
Do·----- ....... ---·do ---- ____ ....... .
Do ..•.•.......•.... do·-·----···--····
Do ... __ •......•.... do . ___ .......... _.
Nevada ...•... _.. . . __ .. do _.. _ . ____ ...... .
Do . _. _.... _.... ___ .do ............ _.. .
J)o ...... _. _... __ . _. do . __ ... _..... __ . _
Do • _. __ .. _• . . . ..... do __ . _..... _. __ . _.
Do ...........•.•.. . uo .... __ . __ ... _.. .
Do ...... __ . _. . ..... do ... _........ _.. .
Do . _.....• __ . . ..... do .... _...•... _.. .
JJo ·---------· ...... do····--···------·
Do ..•..... _• . . ..... do ............... .
Do ........•........ do _... _•..........
Do _. _. . . . . • • . . . __ .. do . _...• __ .... ___ •
Do .........•....... do . _______ ... _....
Do . • . . . . . • • . . . ...•. do ••••. _.. _.. ____ • ,

Area.
Acres.

40.00
40.00

HiO.OO

160.00
10.82

40.00

HiO. 00
HO.OO
HiO.OO
15~.50

123.16
20 00
60. 14
·30.00
100.00
40.00
29.66

t;O.OO

116.82
110.00
4:3.52
21;), 24
163. 13

17!J.Gl
356.47
138.5:3
155.53
89.23
100.00
136.44

60.00
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Placer-mines-Con tin ued4
Name ofmmo.

.

County.

I

T

Character.

I
1

- - - - 1 .11~1'('8.

South Yuba Canal Company __ . Nevada._ ....... _ Gold-placer. ___ ... . . • .. .
Wolcott....................... 1
Do ...... . .......... do·······--------North P ork awl Bear River .... -INe~~claandP!ace.!·· . ..•.. do . . . . . . . . . . . . . . . .
Mrddle Yuba .................. Ne-va,daandSterra ....... do................
A<.laBell ...................... Place r. .......... . ...• do---····--··----·
Bear Ri Yer .......... : . _.. • .. _
Do .. _.... _. . . . .. _.. do . _.. _....... __ ..
Big Channel __ .. . . . . . .. . . • . . . .
Do __ .. _. . • . . . . .•... do .... _____ . . . . . . .
Dig Spring....... . . . . . . . . . . . . .
Do . _....... _. _..... do ......... _..... _
Bradley & Garduer. . . . . . . _.. _
Do ... _. . . . . . . . . _.. _do . __ . . . . . . . . . . . .
Bnmpus Calion._ .. _. ......... _
Do _...... _. _. . .... _do _. _.. __ ... _.....
Church and Golden G;tt e ...... _
Do .... _. . . . . . . ..... do ... _.. _. _..... _.
DutchFlatana Franklin......
Do·---------- .•..•. do--··-----·····-·
Dutch Flat Calion .. _.. _.. __ .. .
Do . _.. _. . . . . . . ..... do ........ _. . . . . . .
Elmorellill...................
Do ..... _____ ...... do··-····-··-·---FmnkHoffman................
Do .............. : .. do----------··--·Frankliu :\liner ............... _
Do .... _...... _.. __ .do _. _.... ___ . _. _. _
Garbud Mill Slope. __ ... . . . . • . .
Do .•... _..... . _. __ .do . _.. _...... ___ ..
Green Spring_ . _. _ ............ _
Do ..... _.... _ ... _.. do ...... ___ . . . . . . .
lndianaHill Hydraulic........
Do······----- ...... do······- ----····Manhattan....................
Do ................. do ................
Mutual.......................
Do ................. do .... __ ..........
Nary Red .............. _. . . . . .
Do ......... _. . ..••. db ... _... _.. . . . . . .
Oro & Dardanelles . . . . . . . . . . . .
Do . _......... __ ._ .. do .... __ .. _... ___ .
Pond& Constable_...........
Do .......... . ...... do-·--····--······
Powell ...... . . . • . . . . . . • . . . . . . .
Do ....... _... . ... _.do ..... ____ ...... _
Red HilL - ___ .. ___ ............
Do _. _........ __ ...• do . . . . . . . . . . . . . . . .
SailororBrown&Co..........
Do·····------ ...... do................
L'nitecl States ................ _
Do . . . . . . . . . . . . . _.. . do ..... _.. . . . . . . ..
\Veske . _......... _........... _
Do . _..... _... . .••.. do ....... _...... __
Yule & Willey ............... _
Do .....· ..... _ ...... do . . . . .. . . .. . . . . . .
Garvey----------------------- San Bernardino ........ do ................
Dixon &Cooper ............... Sha,;ta ................ do .. .. .. . ... .. . ...
McMullin &. Reese . . . . . . . . . . . .
Do ....... _... . ..... do . . . . . . . . .. . . . . . .
Anderson Gulch.. . . . . . . . . . . . . . Siskiyou.... . . . . . . ..... do . . . . . . . . . . . . . . .
Benton Gulch . . . . . . . . . . . . . . . . .
Do ... _.. _ . . . . . ... _.do ......•. _. . . . . . .
Brown &. Murray ... _. . . . . . . . . .
Do . . . . . . . . . . . . . _... do . . . . . . . . . . . . . . . .
Goodale&. Williams...........
Do._ ............... do .. .. . . . . . ... . . . .
Hull Gulch._.... . .. . • .. . . . . . . .
Do . . . . . . . .. .. . _.... do ....... _.. .. . . ..
James William Fox............
Do .............. _.. do .. . . .. .. .. . . . . ..
Jourdan Gulch . . . . .. .. .. . . . . ..
Do .. __ . . .. . . . . _.... do . . . . . . • . . . . . . . . .
Leduc . . . . . . . . . . . . . . • . . . . . . . • .
Do . ____ . . . . . . . ..... do ......... _.. . . . .
~[arfiel<l&Co.................
Do ................. do................
Do ..........- ...... do . . . . . . . . . . .. . . . .
Pellet & 'frnitt ..... __ ....•.• . .
Smith &. Hand . . .. . . . . . . . . • • . .
Do . __ ... . .. . . . ..... do . .. . . . . . . . . . . . . .
Sncker Flat...................
Do-----· ........... do................
Wright &Co..................
Do ................. do................
Van Doozer Gulch.............
Do ........ __ ....... do .. . . . . . . .. . . . . . .
Do . . . . . . . . . . . . ..... do _... . . . . . . . . . . . .
Tuttle Gulch ............. _... .
Bed-Rock TnnneL .........•... Trinity ........... _... . do ....... __ .... --Dannenbrink..................
Do ................. do................
Garden Gulch . . . . . . . . . . . . . . . . .
Do ...... ___ .. . . _... do . . . . . . . . . . . . . . . .
JI.C. Wilt....................
Do ................. do................
OregonGulchMountain....... .
Do ................. do ................
Tom BelL ..... _............ _. .
Do .. . . . . . . . . . .. _... do . . . . . .. . . . . . .. ..
Finn ................... : ...... Tuolumne ...... . ...... do------·······-·Htlton&McPberson ..........
Do .. _________ ...... do-------------·-Richards......................
Do ......• ____ ...... do .... ...... ......
Nevada Mining Company ...... Yuba .................. do-····--·-···---Ohio Flat.....................
Do .......•... , ...... do .......... -----Total number of placer-mines, 90.

Area.

1.30. 00
149.10
160.
90 ..3;)
74.98

?9

137. H6
3G:J. 55

116. 5:3
88. :)6
127. 95

0:H. 14
1!):>.00
117. 4:~
44.64
1G0.77
HY3. 11
158. 14

59. 00
6:t70
157. 39

21.03
224. :32
312. 77
20G.41
140. 10
24. GG
91.46
2;29. 42
156. 34
145. 24
141.75
:.!0. 00
110. 00
28. 23

Hi. l:lJ
27. 64
60.00
81. 36

84.40
6·2 64
103. 00
37.50
35. ::::9
1:3. 23
57.12

58.86
95.24
159. 68
12.35
39.94
86. m
5;~.10

159.43
39. 86
30.00
60.00
140.00
154.H6
60.00
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Plfwer-mine with quartz-lode.
N arne of mine.

County.

Character.

•

Length of lode, (quartz.)

I

33. 33 chains.
Area, (placer,)
7tl. ;20 acres.

Wet Gulch • ······/Calaveras. Quartz aud placer gold ....

'

Total number of placer-mines with quartz-lode, 1.

Qu-icksilver-mines.
N arne of mine.

Coquty.

Character.

Length
of Ioue.

Chains.
Gem ..........••... _.• _.. ___ •. Lake ............ Quicksilver ........... .
4G.43
Pittsburgh .................. .. Do . . . . . . . . . . . . . . . . . . do .....••..•......
68.68
45.45
Don Juan .................... . Monterey ............. do ......... _.... ..
45.45
Don Miguel. ........ .. ....... . Do . . . . . . . . . . . . . . .... do ............... .
45.45
New York .................... . Do . . . . . . . . . . . . . . . . . . do ............... .
45.45
Pennsylvania ............... .. Do . . . . . . . . . • . . . . .... do ............... .
45.45
Napa .................... _. ... . Napa .... -------- ..... do .............. ..
45 45
Pope ...............•......... Do . . . . . . . . . . . . . . . . . . do ............... .
Silver Bow ................... . Do .................. do ............... . ' 27.27
Valley . . . . . . . ....•...•..•.... Do . . . . . . . . . . . . . . . . . . do ............... .
45.43

Total number of quicksilver mines, 10.

•

Coppe1·-mines.
Name of mine.

County.

Character.

Cosnmnes .................... . Amador ......... Copper ................ .
Cala,veras .................... . Cal::weras ........... do ................. .
Keystone .................... . Do . _.. . . . . . . . . . . ... do ................. .
Union ..............•......... Do ................. do ................. .
Last Chance ................ .. Nevada ............. do ................. .

Lt>ngth

I of lode.
Chains.
71.09

45.45
50.00

28.75
36.36

Total number of copper-mines, 5.

Iron and copper mine combined.
Name of mine.

County.

Character.

Length
of lode.

---Tyson ..........•.•..•...•••.. Tuolumne ....... Iron and copper ........
Total number of iron and copper mines, 1.

Chains.

1:3.64
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RECAPITULATIO~.

~~;~:~~;~l~~~s- ~ ." --:: _-.":: _' .":: :·::: _- .": ~ ~: _- _-:: _-_-_-_-_-_-_-_-_-_ -_-_·_ ·-·J·_-_-_-_ ~---_-: ~ ~::: :::::: ~:::
Placer-mine with quartz-lode .................. __ ............................... .
Quirksilrer-n1in es ........................................................... .
Copper-min es ............................................................... .
Irou and copper mine combined ........ __ ... ____ ....... __ .. _............ _.... ..

9:1
90
1

10
5
1

Total .........•....•.. _....... _........••......•........•....... ·_...• _. . 200
Li.~t

of United States deputy mineral-surveym·s for the State of Gal ~fonda,
appointed ~tnder the provisions of the act of Congress approved .May 10,
181~.

Ka,me.
TbomasJ.D ..moody .....
Andrew B. Bc:mvais ....
William L. 1\lcKim ......
James M. Anderson .....
Henry F. 1\ ny _........
Charles W. Henucl . . . . .
James~fcGaun .........
William Magee.........
J. C. Partri1lge ........ _
W. L. Lo\Yden ..........
William Sharp ..........
A. )I. Jones .. .. .. .. . . ..
Samnel Bethell .. .. . .. ..
John Gohlswortby ......
William P. H.e~7 nold ....
Jan·is Kiel ......... __ ..
Edward C. Uren ........
Benjamin Ross ...... __ .
Lucius F. Cooper _......
Edw:trd n.E<ldy .... __ ..
'ewton C. Miller_ ......
W. S. Cooper ...........
J.A.Ben son ............
Williau1 Jabine .........
M.A. Wallace . _. . . . . . . .
Arthur W. Keudic .. . • ..
George Tucker ....... _.
M. V. Bennett ..........
HenryPo\Yell. ..........
John T. Stockton .......
H. II. Sandford .. .. . .. ..
Alexander McElroy .....
Robert R. Harris.......
J. A. Rousseau_._ ... _...
Ro~sE.Brown e .........
Charles F. Iloffwan. . . . .
C. S. Bulkley ........ __ .
H. s. ern vell ... --. . . . . .
Alfred Craven_ .. _......
John B. Tread well .. __ ..
Hugh Barker ...... _.. _.
A. A. Smith . . . . .. .. . • ..
Gnstavus Cox.... . . . . . .
}1. G. King . . .. • . .. .. . . .
lRaac G. Jones ..........
G. F. Deetkin ...........
Elijah W. Brown . . . . • • .
William Edmunds......

Address.
Napa..............
Columbia .........
Jackson ...........
Placerville ........
Mokelumne Hill...
Downieville . . . . . . .
C!Jico .............
Shasta . . .. . . .. .. ..
Susanville.........
Weaverville .......
Yreka .............
Yreka..... . . .. .. . .
Auburn ~.. .. .. .. ..
Los Angeles ..... ..
Los Angeles .......
Mariposa...... .. ..
Dntch Flat ........
Volcano....... . . . .
Yreka. . . . • . . . . . . • .
Nevada City .......
North San Juan ....
Sonora ............
Auburu ...........
Placerville ........
San Bernardino....
Quincy ........ __ ..
Lakeport..........
Santa Cruz ........
Sweoliland ........
Red Bluff ..........
\VoodlanJ.........
Hornitos ..........
San Luis Obispo....
San Bernardino....
SanFrancisco ......
San Francisco......
San Francisco . . . . . .
San Francisco ... --.
San Francisco......
San Francisco......
Placerville . . . . . . . .
Susanville . .. . . • ..
San Francisco......
San Francisco......
Downieville_ ......
Grass Valley .......
Smartsville.... . . . .
Oroville..... . . . . . .

County.

Date.

Napt~-- ........... Jnne 1,1672.
Tuolumne ........ Jnuc 1, ltl7~.
Amador ............June 1,1872.
ElDorado ......... Jnue 1, 1H72.
Calaveras_ ... ___ ...June 1,1872.
Sierra ......... __ . .J nne 1, 1872.
Butte ............ Juue 1,1872.
S!Jasta _..... _... _ June 1, 1872.
La~sen ....... _... June 1, 1872.
Trinity .... _...... Jnne 1,1872.
Sit>kiyou .......... Juno 1, 187~.
Siskiyou...... .. . . .June 1, 1872.
Placer ............ J nne 1, 187 2.
Los Angeles ...... June 1,1872.
Los Angeles ...... .June 1,1872.
Mariposa... .. .. .. Juno 1, 1872.
Plact>r ............ Jnne 1, 1t!72.
Amador._ .... _._.. .J nne 1, 1<::372.
Siskiyou .... _.. _.. .J tmD 1, 1872.
Nevada ........... .June 1, 1f:l72.
Ke\'ada .......... _ Juno 1, 187;2.
Tnolnmne ........ Juno 1, lr-,72.
Placer ............ Junc1,1872.
ElDorado ........ Junc1,1tl72.
San Bernardi no .. _ ,Jun o 1, 1872.
Plumas...... .. . . . Juno 1, H:l72.
Lake ............. June 1, 1tl72.
Santa Cruz ....... June 1,1872.
Nentda ........... June 1,1872.
Tehama .......... June 1,1572.
Yolo .... _......... June 1, 1872.
Mariposa ......... Jnue 1,1872.
San Luis Obispo .. June 1, 1872.
San Bernardino... Juno 1, 1872.
San Francisco .... June1,1872.
San Francisco .. _. J nne 1, 1872.
San Francisco .. _. Juno 1, 187 2.
Sau Francisco . -.. J nne 1, 1872.
San Francisco .... J nne 1, 1872.
San Francisco . . . . J nne 1, 1872.
El Dorauo ........ Juno 1, Hli2.
Lassen ... __ .. .. .. Juno 1, 1872.
San Francisco . . . . Septem bcr 10, 1872
San Francisco .. .. J nne 1, 1872.
Sierra ............ October 14,1872.
Nevada ........... September 1,1872.
Ncn.da ....••.·.... October 21, 1872.
Bntto............. October 21, 1872.

CHAPTER II.
NEVADA.

The mining-industr,y of this State bas been more productive during
the ye<tr 1872 than in any former :year, bringing the State to the foremost position in its yield of precious metals. Detailed accounts of the
different districts are given below. It may be said, on the whole,
tllat the smelting-works of Nevada have not been so prosperous as'in
the preceding year, owing partly to increased scarcity and dearness of
charcoal, partly to vexatious litigations, causing stoppage of operations,
and, in one case, to the diminution in value of Lhe ores swelted. Tllese
losses have been more than compensated by the great activity of the
stamp-mills, and particularly the productiveness of tbe Comstock and
Pioche miues. Tlle outlook for 1873 is favorable.
The bullion product, as given by .Mr. Valentine, superintendent of
Wells, Fargo & Co.'s Expre~s, is $25,5±8,811, an estimate wllich I regard
as a close approximation. The following table, compiled from sources
independent of tlw express shipments, corroborates l\'Ir. Valentine's
estimate, and indicates at the same time the distribution of this production:
Comstock mines and tailings ............. _............. . $J3,5G0,72i
Lincoln County . . . . . . . . . . . . ............ . ............ .
5,50H,OOO
Lander Uonnty . .. .................................... .
3,4U5,000
Humboldt County .................................... .
GOO,OOO
White Pine County ................................... .
785,000
N ye County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ...... .
450,000
Elko County .......................................... .
450,000
Esmeralda County ................................... .
03,000

24,942,724:
The difference of $G06,087 is probably to be ascribed to the shipments
from Virginia and Gold Hill, which are always much larger thau the
aggregate of the reports obtained from separate mines. Tlle elements
of the estimate above given of $13,569,724 for the Comstock are gi\Ten
below; and it will be seen that many swall outlying mines are not
included.
THE COl\1S1'0CK l\1INES.

I am indebted. for the facts given below to the reports of the various
companies, aud to the admirable notes furnished me by Mr. Cesar Luckhardt, a resident of San Franeisco, formerly an engineer ou the Comstock, and thoroughly familiar with every foot of the mines. l\11'. Lw·kbardt visited Virg·inia City at my request for the express purpose of
making· personal examinations.
To facilitate dm;cription, the division of the ex r lored grouml on the
Comstock given in former reports is adhered to in the present., viz:
1. The northern portion, from the U tall mine to the Ohollar, 12,200
linear feet.
2. The middle portion, from Ohol1ar to the Im1)erial North, 1,7!)5 feet.
3. The southern portion, from Imperial North southward, to the extent
of 6,000 feet.

CONDITION OF MINING INDUSTRY-NEVADA.

109

Since the commencement of 1873, extensive explo~ations have been
· on, amounting in the aggregate, as near as min be ascertained,
GOO feet of shaft and incline and 35,400 feet of drifts, which haYe
run in the 21,000 feet of gr~nmd, as above divided.
The northern portion of the vein.-Beginning with the Utah minp,
passing southward, .we have to deal so far with eight separate
bodies.
The first, which was explored in tbe Utah and afterward in the Sierra
proved to extend over 340 feet in length, yielding ores of a mill$i- to $12 per ton, carrying principally free gold. The main
this body existed in the Sierra Np,vad.a, which company has exa large amount of ore from it, and has still much unworked
d; but., owing to the irregularity of the occurrence of its ores, it is
possible to estimate, with auy degree of accur:wy, the amount still
nding. In all probability the smaller trilmtaries to this bo<l.Y will
the Sierra NeYada. Company at work for some time to come, maklltable mining a possibility through the company's mill, which is
tetl at the mine. The ground below this body bas been explored
depth of 700 feet vertically. 'rhe present shaft-l>Ottom is now GO
east of the west wall of the Comstock. Cross-sections have been
for 230 feet east and west, and DUO feet north and south, but withsuccess in discovering any new body of ore. Tl.le -vein was found
feet wide, consisting of porphyritic material, with interseetions of
SPams of quartz. At a place 150 feet vertically below the month
shaft, and 200 feet northeast of it, in what is called the Cedar
Tnuuel, GO feet of quartz-width ·has been cut through, barren of
but looking fcworable for tlw finding of ore.
Going northwestward from the above, that is, following the outof tlle c..Jomstock, work was commenced on a large mass of lowores by the Sacramento, Texas, anu othp,r companies, (all of which
ground is now owned by the Sierra Nevada Company.) This ore -maRs
does not stand. in direct connection with the above body, but lies west
ofit, has been worked for 100 feet vertically, and is known to descend
over 2;)0 feeL below the outcrop. Its ores carr.v also principally gold,
.and vary from $7 to $D per ton in mill-yield. The Sierra Nevada Company has explored these two bodies of ore for nearly 2,000 feet north and
south, and in all probability will have over one year's ore, varsing from
4: to $9 per ton, to work upon.
3. Going south, we come to the third ore-body, (in my former report
of 18G9 called No.2,) which coursed through a portion of the North
Ophir, Central, South Ophir, and part of the California ground, where
it yielded formerly ores of extraordinary richness. It if' practically exhausted; some low-grade ores, slides from the main body, are still standing, but no attention has as yet been paid to them, auu their extent
is not known. Its extension north ward has never been explored. Beyond 300 feet north of the Mexican Company's nor-th line to a depth of
~50 feet, its ores become ''base," carrying much zinc-blende, manganese, and in places galena, and are unfit for treatment at present. The
Ophir Company has carried on explorations from its new shaft to avertical depth of1,465 feet, and has cut east for 350 feet, not meeting the east
boundary as yet, sllowing the vein, so far, 300 feet wide. The western
portion, for 175 feet, is porphyrit.ic material, intermixed with quartz.*
Bounding this on the east are 75 feet width of quartz, followed furtller
east by tile same material, which is found to the west. This quartz has
*This western mass is found all along the vein wherever prospected.
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been explored for 100 feet north and south, and for 45 feet Yertically,
and is an e11tirely new feature. It carries from $2 to $6 in gold and
sil\Ter~! gold,! silver. It bas a southeast dip, and, so far as explored,
shows arJ inclination south ward identical with tha.t of the upper body,
(which pinched out 1,010 feet vertically above this point,) described in
former report. It looks favorable for ore, and is, without a doubt, the
prolongation northward of the quartz which carries the ore-body lately
found in tlle Virginia Consolidated, (see below, No. 4.) Although the
vein has been explored at this depth for 164 feet north and south, nothing of value bas as yet been found. Nortllward, this quartz becomes
intermixed with much porpllyry, and the vein shows much irregularity.
The 1~300-foot' level of Ophir has been explored for 80 feet northeast, to •
find this quartz- bod.v of the lower level, hut without success. The 1,100foot level exposed the vein for 830 feet north and south by 200 fPet eaRt
and west, showing 04 feet Yein-widtb, of which the western portion (50
feet) consisted of porphyritic material with narrow quartz seams, while
the eastern portion is quartz, assaying from $1 to $7 per ton in gold and
silver. This is the quartz of the 1,405-foot level, but o11ly .14 to 15 feet
wide here in the 1,100 level; it bas a dip east, inclination south, and
has been followed here south to within 50 feet of the Opllir south line,
and downward, its dip showing iudications of ore all the way, but not
any pay-ore as yet.
4. Farther south, the ground from the Central Company to the Gould
& Curry, about 1,400 feet in length, which bad been left entirely unprospected to within a short period, (except a little work done by the California Company and vVhite & l\Iurpby Company in former years to a
depth of 400 to 500 feet, vertically,) has been proven to contain an entire1y new ore-body. The Sides, White & Murphy, Kinney, and California Companies' grounds form the preseut Virginia Consolidated Company,
which commenced work vigorously, both by sinking a Yertical shaft
aud exploring the g.round from the 1,107-foot levels (mea:snred from
the slmft-mouth) of the Gould & Curry mine. The Virginia, Uompany's
shaft proper, 700 feet uorth of the company's south line, is 715 feet deep
at present. At a depth of 500 feet the ground was explored westward
for 900 feet, and 1,100 feet north and south, showing the vein 150 ieet
wide on the south, awl 170 feet directly west of the shaft, carrying
quartz and quartzose material, intermixed with porphyries, but barren
of ore. The drift coming from the Gould & Curr.v 1,167-foot level has
penetrated thus far 260 feet directly north into the Virginia Consolidated
Company's ground. The connection of this with the shaft, requiring
310 feet drifting, and 380 feet siuking of shaft, will occupy three aud a
half months yet. The drift bas exposed, 180 feet north vf the company's
line, the quartz of this ore-body 3 feet wide, running northeast, and
dipping east. It has been followed, so far, for 280 feet horizontally;
cross-sections show it to wiuen gradually to 48 feet at the uorthernrnost
point yet reaclled. This longitudinal drift run in it produced 800 tons
of $~3 milling-ore, whence it may be inferred that this body is twothirds waste and one-third ore. As worb. progresses north it continues to widen, and bas every appearance of forming iuto a \'ery valuable ore-body, judging from its length already developed, aud considering that the lowest level of Ophir, 1,200 feet northeastward, shows this
identical quartz. There are over 800 feet of height and over 1,200 feet
in length to prospect yet above this 1,167 -foot level of the Virginia Company.
5. South from the above, starting in the Gould & Curry, and extending for 2,400 feet horizontally into the Hale & Norcross, we have
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that body, enumerated as No.3 in my report of 1870, which bas produced
on~r $17,000,000 during the past five years. Although in 1870 conidered exhausted at a -vertical depth of 1,100 feet below the eroppings,
it bas yielded, and still continues to yield, from its parallel seams and trilmtaries. For instance, the Savag-e Company realized over 50,000 tons of
milling-ore from it in 1872; and the daily product from it now (l\Iarcb,
1873) varies from 900 to 1,000 tous of ore of $19 to $21 milling value.
Tbe Gould & Curry are now at work on their old second level near tbe
SaYage line, in order to extract some ore left standing there from this
body; hut it has ceased to yield ores in depth in that minr.
The Gould & Curry ran 5,300 feet of drifts and sank 440 feet of shaft
and incline during the past year, reaching 1,794 feet, (measured from the
cropping,) i.e., :l-,500 feet yertically, and294: feet on an incline below. The
Yein bas been explored at 1,GOO-feet depth for 200 feet north and south;
for !!00 feet east it proved to dip 600 east. The principal portion of the
Yein consists of porphyries with small seams of quartz. The 1,500-foot
leYel explored the ground for 600 feet north and south, and proved the
vein to be over 400 feet wide. An eastern cross-cut of 430 feet in length
disclosed mostly porphyritic material with small quartz-seams; but at
the face 6 feet of quartz with some good ore-spots has been found, which
looks promising for ore. Work is in progress north on it. This quartz
is di\'ided. from the western porphyritic masses by a little clay. Tile
1,300-foot level has been extended all along· the vein from the north to
the south line of the company's ground, and prospected. for 150 feet east,
but nothing but porphyritic material was found.. The 1,167 -foot level
has also longitudinal drifts from north to south line; western cross drifts
from ~00 to 300 feet long exposed mneh more quartz aud porphyry
tllan any of the other levels did; 260 feet north of the shaft the
quartz is 100 feet wid(', carrying but traces of ore. WhPn followed
nortllward, crossing the Best & Belcher ground, it led into the ore-body
lately developed in the Virginia Com;olidated ground, and above describe(l.
The Savage mine has penetrated 1,500 feet Yertically, and thence followed tlw west wall to a depth of 250 feet, at an angle of 0so. The lowest
or 1,700-foot level has followed the vein 120 feet south so far, where
several feet of quartz were encountered, hugging a clay st>am to the
eastward, both of the same character as that of the Gould & Curry.
The extent of this quartz is as yet unknown, as is also the width of
the Yein. It is evident that the ore which occurs in this quartz does
not belong to that of the ore-body enumerated as No. 5. The 1,GOO-foot
le\'el bas explored the Yein along its course for 730 feet north and south,
and, so far, 120 feet east, without finding the east boundary as yet. The
northern portion of the mine here shows the matrix to consist chiefly of
porpllyries, while the southern portion (i. e., south of the shaft) conHi::;ts
mostl.l' of quartz and quartzose material for 100 feet in width, and, so
fttr, l!JO feet in length, with seams of good ore, ass~yiug from $10 to $20
·per ton. l\Ir. Luckhardt thinks this is the same quartz as that of the
lower level, and also that of the Hale & Norcross tenth and twelfth
le\·els, (see No. 6 below,) but is not certain. Explorations are uow going
on east and west in thi::; ore-bearing quartz, and very good ore-seams
are encountered at intervals. Taking into consideration the developments of these two leYels-namely, the width of the qnartz, indwatiug
strength, the straightening of the quartz below the 1,600-foot level, tlle
difference of the character of the ore here from that of the upper levels
belonging to ote- body No. 5-it cannot well be denied that the prospect
for a uew ore-body is good; but the explorations are as yet too limited
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to warrant a decisive conclusion. The twelfth, or 1,500-foot level, met
ore GO feet north of the company's shait-line-bnt only 10 feet wideand 58 feet below this level it closed out. It extends upward. to the
eleventh station and 50 feet above it, where it closes out also 1 making a
vertical ore-depth at the compauy's south line of 20D feet. 'nw eleventh
or 1,400-level sllowed ore, poor and in seams, for 30 feet wide iu placPs,
nearly all of which has been extracted; the mouth of l\1arch, 1873, ouly
prodneiug 41 toos of $27 (assar) from this 1,400-J'oot level. Neitber tbe
1,400 nor 1,500-foot levels showed any new developments in the 'Yorkiugs
of 430 feet north and south on the course of tlle vein by 1-10 feet in
width. The tenth or 1,:)00-foot level followed the vein 420 feet, north
mid soutll, showing it 210 feet wide, but barren of ore. Above tllis level
ore-body No. 5 gave out.
During the past :year much ore h8s been extracted from the upper
portion of body No.5 out of the works of the north mine of Sa.vagt>,
(second and sixth levels,) where even uow 1,000 to 1,100 tons are extracteu montbly, of an an~rage assay- value &f $30 per ton.
G. ~ be Bale & Norcross Company bas attained a total depth of 1,7GO
feet; the shaft is vertical for 1,208 feet. The bottom of the incline is GOO
feet east of the vertical shaft. During the past year the ninth, tentll,
eleventh, and twelfth stations haYe been opened. The old ore-lJody, No.
5, bat; been worked out, and the parallel body which showed itself in
the sm' entll level, north mine, for 300 feet in length from the company's
north liue, varying from 20 to 40 feet in ore-width, aml which Savage
worked to GO feet below their twelfth level at their south boundary-line,
(see No.5 abo e,) has also ueen worked in the eighth level1SO feet long·,
north and south, varying from 20 to 25 feet of ore-width, and ou the ninth
l<:>Yel was 10 f('et w1de; lJut in two patches, lying very irregularly below
tl1is level, trailed itself out against its western clay, whicll forms the
dividiug line between the ore-body and the qnartzose porphyritic material immediately overlying the west wall. One detached small body
was found and extracted 50 feet south of the main incline. All of this
ore lay iu tlle north portion of the company's mine, and yielded the
princiral product of the year. Only a smal1 quantity of ore, of $20 to
$~3 assay-value, is left standing. At a point 100 feet south of the Savage south line, and 50 feet below the ninth level, the two clays, which
bound this quartz-lJody on the east and west, came in close neighborhood ; the q nartz was not over 8 inches wide between them ; but as it
was followed downward it widened again from 6 to 8 feet, carrying ore
of $20 to $35 as~ay-value, which bas been followed by an inclinl.'3 down
to the twelfth, or lowest level, and now yields ores from the tenth and
twelfth lm'els. The irregularities of this new bo_dy are probalJly produced
by a dike of bard, dark, compact porphyry, (foreign to tl1e porphyries
whicll have heretofore fornJCd part of the Yein-stu:ff above,) which has
just been encountered in the lowest level lying to the east. It seems to
be a mass of cousiderable size, but nothing can be said as to its position
and extent as yet. The South mine, in tbese lower levels, (i. e., from
the ninth to the twelfth levels,) has developed nothing so far. Tlw
11iuth level was run for 100 feet south, showing quartzose material,
hut principally porphyries, filling the vein. East\vard much clayey
matt<>r was eucountered and an abundance of water; and for fear of
swamping; the mine prospecting east was abandoned, although no east
wall had IJeen developed. Further prospect.ing eastward would possibly
develop the ''lap" of the upper body. Nortllward tuts level was ex
tended to the Savage line where the quartz began to concentrate more,
until it became GO feet wide, showing ore in spots and11arrow seams, (assay1
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ing often over $200 per ton,) until at last the above-described body was
found, below where the clays united. The tenth level also was run south
without good r~sults. The vein was found 75 feet wide; northward the
ore-body from above was found to widen. The eleventh level was oveued
westward for 60 feet west of this ore-body, showing no new features,
and no work bas been done north or south in this level as yet. The
twelfth level (lowest) was opened along the vein for 315 feet, north awl
south, to within 40 feet of the Sa,vage line, principally eastward from the
ore-body, and connected with the upper levels by the winze. An east
cross-cut has been run, showing thus far 80 feet width of vein-matter,
bounded on the east by the above-mentioned dike or intrusion of hard
porphyry, having no clay division between it and the matrix, and I'esembling much those horses which occur in the Empire, Imperial, and Jnstis mines, at and south of Gold Hill. This mass has, perhaps, caused
the coming together of the two clays below the ninth level, and tlw
apparent irregularity north in this twelfth level, and will by its size,
shape, and dimensions govern the position of the quartz and ore body
west of it. This ore-body, although followed downward for 300 feet by
incline, has not been laid open to view sufficiently to permit an estimate
as to the quality and quantity of its ores; but it is doubtless the same
body as that which has been· penetrated in the Savage Company's two
lower levels, east of the western quartz.
7. Within the past year work bas been carried on in the old stopes,
and into the old upper mine of the Hale & Norcross, in search of parallel
seams of the ore-body enumerated as No.5, and the product of both has
been, for the year, 24,000 to 25,000 tons of ore of $25 assay value. In
the second or tnO-foot level occurs a repetition of the phenomenon of
tile Savage '~Potosi Chimney," described in 1870, ,l,ying parallel
with the main body No. 5. A distance of G3 feet eastward from it, and
divided by quartz and clayey material, another body of ore was encountered 120 feet from the Uhollar Potosi Company's north line. It yielded
ore in seams for 8 to 40 feet in width, not of as good a quality as that of
'the main body, but resembling the latter in character, and entirely different from the ores of the tenth to the twelfth station. It bas been
opened for 156 feet vertically and 132 feet north and south so fc'Lr, and
has, like tbe other body, a southern inclination. Explorations from tl1e ·
level above and below the 810-foot level are in progress to determine its
extent. It has thus far yielded 1,400 tons of the 25,000 tons above enumerated, and will continue to yield large quantities of ore.
8. Passing to the Ohollar Potosi, we have that ore-body, which has
been worked for years from the surface, to a depth of 650 feet, and over
1,000 feet horizontally. It was in plaees 300 feet wide from east to
west, and was in 1868 abandoned as exhausted; but it yielded last year
over 41,000 tons of $24 to $28 mill-ore, and will from present develop~
ments yield at leust 15,000 to 18,000 tons. more.
The east shaft bas been connected with the works of this body, and
used as an exit for its ores. During the process of overhauling tbe old
works, many ore-chambers were de eloped. For instance, in the nort bern
portion of the mine, in what is known as the " Piute Chambm:t a pateh
of ore was worked for 96 feet vertically and 15 to 30 feet wide, yielding
$20 mill-ore. Lying parallel with the body called'~ Blue \Ving," a we8tent
seam was attacked which yielded ore for 200 feet vertically. Going.
south from here, the Belvidere ore-chamber was found, which alone
bas yielded over $2,000,000; it exteudt. from the surface to the 178foot level of the new shaft, (making over 300 feet on its dip,) and to
within 400 feet north of the Bullion Compan~·'s ground, and has pro\ed
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to be 50 feet wide. Below this 178-foot level, one seam from it, now
followed downward, shows 2 feet wide of $50 ore, which promises also
a large yield. In an this western work, the Cbollar Company has at
least 15,000 tons of $20 ore left ; a closely correct estimate cannot well
be made. After the destruction of the hoistipg-works by fire in 1869,
work in depth bad been abandoned; but since their re-erection the
vein bas been prospected through the first and second levels further
east than it had been before, lmf without success in finding anything of
\alue there. The 725-foot level was re-opened and work pushed north,
in search of ore-body No. 7, which was left 45 feet wide in the Hale &
Norcross second level, but so far no developments of note have been
made. The distance to explore is 353 feet to the company's north line.
II. The middle portion of the vein.-'fhis reaches from the Chollar
Potosi Company's ground to the Imperial Nort.h, (1,800 linear feet,) including the Bullion, Exchequer, Alpha, Treglone, and Imperial North.
The two existing ore-bodies here have been exhausted, except in the
Imperial North, which still produce;; a few tons daily from the westerly
body, but of low grade. No new ore-developments have been made in
this ground within the past year.
The Bullion having attained a depth of 1,400 feet, showing 50 feet
quartz-width, but carrying little or no o:res, except in spots, the lower
\rorks were abandoned. At the 800-foot level the ground was explored
for 500 feet east, disclosing the vein 100 feet wide \Yith 60 feet of quartzose material, but no ore. The predietions of an expert with a "divining1 od" caused the company to cross-cut westward into .Mount Davidson tor
400 feet, piercing st.rata of syenitic rock with intersections of quartzose
material at intervals of 40 to 50 feet, varying from i to 2 inches in
thickness, but naturally barren of ore. It is the intention of the company to sink a new shaft 900 feet east from their present one, which
from its proposed locality would be 300 feet east of the west wall, at a
depth of 1,500 feet, in order to prospect from it.
The Alpha, Exchequer, and Treglone have lain idle.
III. Southern portion of the vein.-ln this portion, extending from the
Imperial North to the Caledonia, we have to record nine separate orel)Odies; four of them have been exhausted of their ores, viz:
1. That which extended from Alpha to Imperial, south, 850 feet in
length, to a depth of 300 feet.
2. The parallel body east of No.1, commencing in the Empire North,
near the surface, and extending into the North Yellow Jacket to a depth
of 500 feet.
3. That western body which extended from tl1e north portion of the
Belcher into the Imperial ground t.o a depth of 460 feet, and which
yielded so well in the Ken tuck and South Jacket mines.
4. The largest body, which lay east of the above, was discovered at
first in the 500-footlevel of the Crown Point. It bad its southern terminus
300 feet north of the Belcher Company's north line, near the 400-foot
level, and its northern in the 100-foot level of the Yellow Jacket, 230
feet north of the Jacket shaft. The large quartz-mass in which this
body was imbedded, did not close out in either of these mines, but, on
the contrary, gaining strength southward and downward, can to day be
traced from the Belcher to the Imperial, and in fact contains the new
ore-body of Belcher and Crown Point. (See No.9 below.)
The five other bodies have not been exhausted, viz:
5. That very irregular body which coursed through 8egregated Belcher
into Overmann and beyond, has yielded largely in ores for 1,400 fePt
north and south; most of its ores are extracted, but in all probability it
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will continue to yield low-grade ore for some time to come. Estimates
cannot well be made coucerning it.
6. That west body which extended from Alpha into Crown Point. a.nd
which has yielded ores with interruptions for over 2,640 feet in leugth,
is not yet fully exhausted. It was iound to extt~nd into Belcher also.
Although not ;yielding ores at present, the day is not far off wllen its
reserves will be attacked. It is impossible to estimate the quantity
of ore left standing in this body.
7. A mass of ore, without definite course or dip, in which gold predominates largely over silver, lies to the east and southeast of those already enumerated. Commencing northwest from the Justis it extends
southeast for o\·er 1,500 feet into the Lucerne and Silver .Hill, &c., and
l~as yielded largely in ores worth from $5 to $9 per ton, of which a
large amount is still standing. There is, in fact, an area of nearly 2,000
feet square which woul<l well repay a thorough system of prospecting
by the different companies- owning it. (See remarks below.)
8. Commencing iu the Empire ground a new body of ore has been
found between the 1,600 and 1,700-foot levels of Empire, 220 feet south
of tlle incline, on the same plane with the 1,300-foot level of the Yellow
Jacket mine. It lies 90 feet west of that quartz-mass which carried the
ore-body No. 4, above named. Its extent is as yet .unknown, although
its prolongation southward shows itself in the Yello\Y Jacket mine at
this level, in small stringers in the connection-drift of Jacket and Imperial throughout. The ores are remarkably free from base metals and
carry a high percentage in gold. So far 6 to 7 feet width and 40 feet
depth of $45 to $50 mill-ore has been disco,'ered. Tlw predominant
portion of the matrix is quartz, but carbonate and sulphate of lime are
intermixed to a much larger extent than at the upper levels of the Imperial, and the 800-foot level of the Bullion, where the same kind of
material showed itself, lJnt barren of ores. It is impossible, from the
present limited explorations, to calculate its importance. The ores are
very similar to the rich ores found in the seams imbedded in the larger.
bodies, which have been exhauste<l in the Kentuek and Jacket; and
they also resern ble in their general nature those of the other new body
(No.9, below) of Belcher and Crown Point. The apparently undisturbed
crystallization of the matrix leads to the belief that these ores must belong to good-sized .masses, rather than to small deposits; but, on the
other hand, all the large Comstock ore-bodies cross the vein-fissure
transversely, originq,ting at or near the foot-wall, and finding their terminus at or near the banging-wall, so that from analogy we would haYe
to look for the main bulk of this body , overhead rather than below.
Nevertheless, considering that the two ore-bodies found in this portion of
the Comstock overhead stood nearly vertical, whilst those north of them
inclined southward, and all those south of them inclined northward, it
seems possible tllat tllis new body may he an exception to the prevailing
form. At all events tllis development is looked upon by nearly every one
~apable of an opinion as very promising for the finding of a large oredeposit. The admixture of lime-rock with the quartz proves that it
does not belong to any of the upper ore-bodies heretofore found.
9. The other new ore-bo<ly, first encountered in the 1,000-foot level of
Crown Point, in November, 1871, 200 feet from the Belcller north line,
and 440 feet eastward from the shaft, lying immediatel_y east of theregion where body No. 4, abo-ve enumerated, trailed itl:;elf out, lias .tllus
far been proved to be 775 feet in length, varying from 3G to 115 feet in
-witlth~ and is known to exist for 450 feet in depth. It carries ores varyiug from $30 to $80 mill-yield per ton, whicb are, contrary to all expec-
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tations, remarkably free from iron, copper. and zinc ores, carry a higher
percentage in gold than the upper bodies did, and are readily beneficiated
up to 70 per cent. of their value by amalgamation. Tile matrix, where
the body nears the old western quartz-body, shows but a small percentage of lime-rock, which increases, however, eastward and downward.
It has yielded thus far over $10,000,000 worth of ore, and what now
stands in view will in all probability give as much more. The yield in
March, 1873, was $1,500,000. To more fully describe the ground containing these nine bodies:
The Imperial Empire bas reached through its shaft and incline a
vertical depth of 1, 785 feet, i. e., 1,360 feet vertically and 610 feet fnrther
at 45o. At the 1,GOO-foot level the vein has been explored for 350 feet
north and south, showing vein-matter over 100 feet wide, with 30 to 35 feet
quartz-widt.h, carrying spots of ore, but of no pntetical value. The first
signs of compact ore were found 50 feet east of the incline in this lm~el
in May, 1871, and assayed as high as $80 per ton, carrying much free
gold in a quartz-width of 20 feet. Since then the 1,700-foot level has
been opened, and the 1,630-foot level connected with the 1,300-foot level
of the Yellow Jacket mine. A winze sunk from the 1,600 to the 1,700foot level has dm7 eloped so far 7i feet ore-width; its actual width is not
known yet. N otbing of consequence has been developed in the upper
levels, and the only reserves of ore are a few scattered pillars left of former workings, in the upper western bocl;r, in the so-called Mina Alt"a.
The intervening ground to the Yellow Jacket mine, Yiz, Bacon,
Bowers, Gold Hill Quartz, Eclipse, French, and Confidence, making 339
feet, bas not prospected any. Some of these companies have extracted
low-grade ore::;; left in tile upper lm·els, whieh are now, however, practically exhausted.
The Yellow Jacket mine has attained a depth of 1,500 feet, viz, 1,125
feet vertically, and 450 feet further at 45° east. Within the past year the
1,300, 1,400, and 1,500 foot levels have been opened. In the 1,100foot level, the western portion of the vein for 150 feet coush;ts of the
same material as constitutes the western (quartz and porphyry) quartzbody so called of the Comstock throughout. Beyond this, 150 feet, a
little clay divided it from 20 feet of quartz-width, which, to all appearances, is the northern extension of the quartz-body in which liGS the
Belcher and Crown Point ore- body referred to above as extending from
the Belcher into the Imperial This 1,100-foot level followed the quartz
for 300 feet north, and it was found to carry gold to the amount of $3 to
$10 per ton, and only traces of silver. It is perfectly white, showing no
trace of metal of any description.;,.:' The 1,200-foot level left the west
wall at the incline, and was e,xtended 200 feet eastward without meeting
the east wall. The same 150 feet width of west quartz and porphyry, as
in the upper level, was encountered; the clay division was here one foot
thick; the identical 20 feet of white quartz with the same assay-value
was found. Down to this depth the foot-wall has always kept its
regular dip of 450 east, but Lelow this point it fell to 35° east. At tba
1,300-foot level the vein was followed throughout the company's ground,
and connection made with Imperial on the north, and Belcher un the
south. Cross-drifts east for 500 feet developed the same characteristics
as the two upper levels. The white quartz widened to 30 feet in places
* Contmry to the fears expressed in my former reports, the influence of carbonate of
lime bas not proved hostile to the metalliferous and concentrated character of the ores.
On the contrary, this body, for instance, seems to carry most metal in the portions in
which this mineral abounds most largely.-R. W. R.
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and ran out into stringers in the Eclipse ground; the assays of it remained the same as above. A trial was made of several tons, yielding
$7 per ton. This level, although tolerably well explored eastward, and
not successful in finding pay-ore,· and though it shows at 500 feet east
from the incline what is called the east wall, has, nevertheless, probably
not been driven far enough east.
The next or 1,400-foot level, shows the west wall still 35° east, but
the western quartz porphyry stratum is only 50 feet wide. The w!Jite
quartz east of it is 20 to 30 feet wide, and keeps its character, but does
not contain as much gold as above. Explorations have gone, so far, 300
feet east and 225 feet north and south, but nothing of n'bte bas as yet
been encountered. The lowest or 1,500-foot level still shows the west
wall3GO east, the western quartz and porphyry only 14 feet thick, whilst
the white gold -bearing quartz has always kept its distance from the incline the same as in the 1,100-foot level. Tllis level just penetrated this
quartz here and found considerable water, which retarded the work of
prospecting for one month. No work north or south has been done here
a!:! yet. Tllis mine llas been worked very vigorously during the past ;year;
3,736 feet of drifts and 659 feet of winzes have been excavated, and
t!Je main incline was lowered 636 feet. The ore produced during the
year came from the body enumerated as No.4 above, between the 900
and 1,000 foot levels, showing signs of weakness below, and pinched
where the west wall changed its dip. 'rhe product was 20,000 tons of
s:w mill-ore. Tllere is very little ore left, and the mine produces none
at present.
The Kentuck mine bas overhauled its old works thoroughly during
the,yea.r, and is not producing any more ore now. Prospecting is carried
on in the 1,300-foot level eastward through the neighboring mines. There
being only 96 feet of ground, the company awaits the retmlts of the work
done in the two adjoining mines.
If successful in finding ore, it
extracts through them, obviating the sinking of its own shaft.
The ore body of No. 9 was at first discovered in Crown Point 1,000foot level, east and south of where the upper body trailed itself out in
that large quartz-mass. The Crown Point has explored it to a depth of
400 feet, showing it to extend. north of the south line of that company,
in all, 360 feet. Its dimensions have been, on the 900-foot level, 90 feet
long, greatest width 14 feet; on the 1,000-foot level~ 200 feet long,
greatest width 60 feet; on the 1,100-foot level, 285 feet long, greatest
width 84 feet; on the 1,200-foot level, 350 feet long, greatest width 12±
feet. These are the figures given by the company. The average value
of the ores in Crown Point has been below that of the ores from Belcher.
The Belcher has attained a total depth of 1,299 feet, viz, 844 feet
vertical, and 455 feet at 400 and 380. Work was at first commenced.
through Urown Point on the 1,100-foot level, at the company's north line,
and followed southward for 310 feet. The south end showed 10 feet, and
the north end, at the line, G5 feet ore-width. Afterward, the 1,000-foot
level was opened, also through Crown Point, and the ore and quartz followed for 300 feet north and south, showing ore 210 feet long; the quartz
is 80 feet wide, showing ore in an ea~t and west seam; the west seam is the
best, and is 20 feet wide; the center, between the two, is composed of lowgrade ores; the eastern seam is 10 feet wide, of good ore. The 1,200foot level bas followed the ore so far 90 feet south of the company's
north line, showing 84 feet of quartz-width, the east boundary not lleing
reached as yet. Going south here, it becomes narrower, turns more to
the east, and has not been followed to its southern terminus, but to all
appearances it will not go as far south as on the upper level. The ore
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occurs here also in two seams, exposed 50 feet south of the company's
line, where the west ore-seam is 28 feet wide, of excellent ore. Boumling it on the east are 30 feet of poor ore in spots ; further east come 12
feet of good ore, and beyond this again 60 feet of quartzose material,
followed on the east by another 14-inch ore-seam. Work is still advancing eastward, but no east waU has as yet been found.
On the 1,300-foot level a winze has been driven east from the 1,200 to
the 1,300 foot level, 50 feet south of the Crown Point mine, landing in
the 1,300-foot level, 70 feet south of the line. It shows 36 feet ore-width
here, but 100 feet south of the line the ore is 28 feet wide, and not so
good as farther north. The width and extent south bas not yet been
fully demonstrated. In fact, both companies, to all appearances, ha\e
stumbled into this ore-body, and are digging pell-mell to see which can
produce the most in the shortest space of time. Belcher now produces
nearly 500 tons of ore daily from it, and is making preparations to produce betweeu 500 and 600. Former workings of this style on the Uomstock have taught us what result to expect.
All these levels of Belcher show, so far, that the ore runs parallel with
the west wall, and apparently the ore-strata incline southward; but the
lower levels show a real widening of the ore and quartz northward. It
shows itself in the upper levels in the slmpe of a rioge descending north
and south at about the same angle, but its dimensions are so stupendous
that the naturally occurring irregularities are apt to lead to an erroneons
opinion as to its position and form ; further explorations yet to be made
southward will have to determine tllat. The matrix is quartz and limestone mixed. Porphyritic intrusions are not as frequent as they were
in the other bodies, at least as far as the present stopes show; and where
lime predominates, there occur the richest ores, carrying a high percentage of gold, the bullion ranging from .060 to .070 fine in this metal.
From the explorations made up to date through the four levels described,
there is certainly t.wice the amount of ore that has been alrea(ly extracted yet standing in the mine, even allowing that the ore should
incline northward, which is possibly or probably the case. South of
the Belcher, several companies have been sinking shafts and 0xploring
the upper grounds, bnt no new feature of note has been cleYeloped.
The Obermann Oompauy has sunk a new shaft eastward from its old
one, in order to prospect the eastern port.ion of the Comstock; the
Cale<lonia Company bas done the same. The Justis llas again commenced operations in earnest.
Considering all, it must be saW that to-day the Comstock looks more
promising than one year ago. Begiuniug at the north and going south,
there is hardly one important mine which has not developed within the
last year quartz an.d ore-material in its lower levels. The vein has not
that barren appearance which it llad. It is true that only three new
ore-bodies in depth have been developed; and these are not sufficiently
explored to speculate upon their value. The other three new bodies
can only be looked upon as the reward of a thorough system of prospecting, namely, the Crown Point and Belcher, Hale and Norcross second
level, and Virginia Consolidated ore-bodies, which might have been met
with a year ago. If thorough and judicious prospecting were more generally pursued, it would not fail to give positive results. There are
mines in the Comstock which have deep shafts, (1,500 feet,) and yet have
left the territory passed through very partially examined. The ores of
the old bodies, which local circumstances have made valuable in the
course of time, have kept many of the mining companies alive for years;
but now, since these, with very few exceptions, are virtually exhausteu,
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attention must be paid to a thorough system of overlmuling of a1l the
ground already penetrated. I do not doubt, for instance, that the ground
lJ·ing east between South Jacket and Chollar Potosi, 1,800 feet long,
for a depth of 1,000 feet below the surface, contains valuable ores which
have been passed by. Illustrations and analogies are not lacking. The
Belvidere ore-body in Ohollar, which bas yielded nearly $3,000,000, was
passed by in 18G9, the prospecting drift running within 10 feet of it.
The fiudiug of the Hale & Norcross second-level ore-body east was the
result almost of accident. Work had been pushed past it, downward,
and its existence was not suspected. The greatest body found on the
Comstock (except those which cropped to the surface) was through exploring work south and east in Crown Point, when tlle 1,000-foot level
bad been pronounced a failure, and all hopes of finding ore abandoned.
Even \Yhen the edge of the ore was encountered, it was not believed to
be of any importance, and the main work was already in progress down
along the vein. vVithout a doubt, t.h is last-named body, being so large,
will have, like the other bodies, man.v smaller parallel masses and. tributaries, which it will take some time to thoroughly explore aud extract,
so that the mines through which this ore-mass c<>urses may be expected
to yield very handsomely for at least one to one and a half years to come.
The hypothesis that ore-bodies will occur and continue to occur in
depth has been proven, so far, correct; but, contrary to all expectations,
they have been found of much larger dimensions, and the ores more universally distributed than overhead. Above all, the admixture of limestone as matrix has not been detrimental, as it was supposed it might
become.
The cost of the work of prospecting in depth is grea:ly diminished
from what it was one year ago, through the use of compressed air as
a. motor. This was at first employed in the Yellow Jacket miue by leading the air from a Burleigh compressor 1,300 feet vertically downward,
and through 800 feet of drifts and winzes, to drive a Burleigh drill in the
sinking of a 200-foot winze, which fully demonstrated the practicability
of tltis power.
The hoisting of ores through the inclines is now done by machinery
separate fi·om the other hoisting-gear; and much credit is due to Mr. H.
Donelly, foreman of the Yellow Jacket, for a simple invention, in the
construction of an incline car for dumping its load alone.
A thorough system of natural ventilation is gradually being adopted
and becoming universally understood, and is much facilitated by the
desire to connect the different mines, which formerly the controlling
mllnia for speculation prohibited. Mr. Luckhardt found, for instance,
the temperature at 1,897 feet depth below the croppings in Hale & Norcross, and 1,400 feet deep in Yellow Jacket, not at all oppressive, certainly not exceeding 85° F. in the face of the drifts; while at places
where air was only artificially introduced from the surface by blowers
the temperature at 1,500 feet rose to 125o F.
\Vood for fuel in the h .st year bas become scarcer than it was, and
much coal is now being used as an admixture, and found. to be more
economical than either used alone.
Yield of the Comstock mines.-The following is the yield of the leading
mines, as given by the Virginia Enterprise, from the assessor's returns.
The average per ton is that of tlte last quarter only.
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Yield of the Comstock Mines.

Belcher ..........•................................
Crown Point ..................................... .
Chollar Potosi. ............................. - . - ... .
Empire .......................................... .
Hale & N ore ross ............................... ..
Savage . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .... .
Sierra Nevada .................................... ..
\Voodville ...... -----· ..•••• ------ ..•••..•••......
J{entnck .........•...........•..............•.....
Challenge .....•.••..........•........ ......•......

Average
per ton.

Tons.

Value.

83,194
110,762
44,350
11,248
38,064
53 083
18:380
650

$4,794,669
4,598,849
752,012
177,;{77
617,325
811,867
122,577
10,504

$65 00
31 79
15 07
15 10
17 64
14 03

11,183

141,847

8 90

380

7 39

16 16

1,125

488
--------·1--Total .. • • • . .. . . .. .. . • .. . . . . . . .. . • • . . . . . • . . .. 371, :349 12, 02-i, 152

To this amount should be added the product of the Yellow Jacket,
estimated at $520,000, and the amount produced from tiLilings, estimated
(on the ba~is of the assessor's returns for nine months) at $1,021,572,
making a total of $13,569,724. The mines and works of outlying districtH, shipping .through Virginia and Gold Hill, undoubtedly swelled
·this sum still further. Unfortunately, I have not at band for comparison
the express sllipments from these two points alone.
THE SU1'RO TUNNEL.

The Sutro Tunnel Las passed the first stage-always tedious-of such
works ; that is, the establisllmeut of the line, collection of machinery,
construction of roads, and other preliminary labor. The surveyor is
l\ir. Schussler, and the work was done with an excellent transit instrument originally made for the city of San Francisco. Mr. Schussler is an
engineer of that city, and a most competent man. The plan of the work
includes a tunnel entrance at the town of Sutro, on the Carson River,
and four shafts, which divide the work as follows:
Feet.

From
From
From
From
From

entrance to shaft No. L ................................
shaft No. 1 to No. 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
shaft No. 2 to No. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
shaft No. 3 to No. 4 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .... _.
shaft No. 4 to Comstock lode ...................... __ . . .

4, 915
4, 150
4, 480
4, 150
2, 450

In addition to ·t hese, there is an air-shaft completec12,252 feet from the
mouths and 500 feet deep. The total length of the tunnel will be 20,145
feet, and of the shafts, 4,910 feet. The latter, omitting the air-slmft,
will have the following depths: No. 1, 523 feet; No.2, 1,041 feet; No.
3, 1,361 feet; No. 4, 1,485 feet.· The present condition of the work is as
follows: In the tunnel the header had reached, November 30, 1872, a
distance of 3,451 feet, and the enlargement is completed for 1,100 feet.
Shaft No. 1 had been sunk 454 feet, with onl.v 69 feet remainiug unfinished. Shaft No. 2 was 6~3 feet deep, with 418 feet to go. SI..Jaft No.3
was sunk 377 feet, aud Lad 984 feet left. Shaft No.4 was 421 feet deep,
and bad still 1,064 feet to pass through. It will be seen that these
shafts are in themLel ves no inconsiderable works. Shafts of 900 aud 1,000
feet deep collect a pretty heavy amount of water, and the engines and
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pumps which were at first put in were intended merely for a commencemPnt, and at length failed to keep down the water.
In expectation of this, sixteen pumps bad been oraered of Messrs.
Allison & Bannan, of Pottsville, Pennsylvania. Each bas a steam-cylillller of 22 by 72 inches, 10-inch water-cylinder, weighs 20,000 pounds,
and raises 300 feet. These are the first direct-acting pumps of this capacit.y which have been placerl m the West. As the tunnel will, of course,
be the drain of nearly five miles of mountain, it will be certam to collect a great amount .of water, and in estimating the amount the engineers thought that the Comstock lode itself offered the be::->t criterion in
forming au opinion. The quantity provided for at the shafts is, therefore, equal to the largest amount pumped from any one mine on that
lode, namely, 20,000 gallons per hour. This is the capacity of the
pumps at very moderate speed, and it can be increased by 50 per cent.
It is not, however, thought that the water will ever amount to 720,000
gallons per day.
The amount of water actually pumped from the shafts during the
past year was as follows :
Month.

Shaft No.1.

Shaft No.2.

Shaft No.3.

January .........• _•. Not measured. Not measured. Not measured.
}'clJrnary ... _••....•.
58,000 Not m easured. Not measured.
March._ ..... _....•..
1, 860,000 Not measnred. Not measured.

Ml~!~ _·_-_-::_· _-_ -_-_·. ~ ~ ~ ~ ~:

June ........ -.----.July .. _._ ..... _... _..
Au~ust

..............

September ...........
Oetoher ..... _..... _.
Kovcmber _..... _ ....
December ...••...•...

3,000,000
210,000
4,000,000
62,000
3,000,000
300,000
2, 500,000
558,000
4, 800,000 Not measured.
5,000,000
:300,000
3,GUO,OOO
:350, 000
2, eoo,ooo
2,000,000
3,336,000
2,10tl,OOO

330,000
217,000
300,000
403,000
2,500,000
3,000,000
5,000,000
4, 500,000
4,700,000

--------~---

33,854,000

5,838,000

20,950,000

Shaft No.4.
Not measured.
Not measured.
620,000
1,140,00.0
3,800,000
2,100,000
'2,4tl0,000
:2,170,000
Not measured.
Not measured.
1,C30,000
1,844,000

----15,684,000

Taking December as an average, ·we have 387,000 gallons a day. The
cutting through of shaft No. 1 will, of course, remove the necessity of
pumps at that station.
'
The quantity, however, is certain to be vast, and provision has been
made for utilizing it in the operations of the tunnel. The water pumped
from shaft No. 3, and probably also that from No. 4, (which latter, howe\'er, will lJave to be pumped an additional height of about 150 feet,)
\','ill be conveyed by its natural flow to the divide between shafts Nos. 1
and 2, which has an elevation above the tunnel-level of 1,;350 feet,
wllence it will be con,~eyed in pipes to the face of the tunnel; the pressure obtained will be G75 pounds to the square inch, which will give a
large power. The quantity of water will he largely increased b.Y the
construction of dams and reservoirs in the ravines adjacent to the flume
which conveys the water from shaft No. 3 to the c..li,·ide, and in which
will be stored up the rain-water accumulating during the winter-months
and that from melting suow, which falls to considerable depths in some
of the deep gorges, and does not altogether di~appear until the mouth
of .J nne. The completion of the tunnel will, of course, remove the supply from the pumps, while that obtained from the reserYoirs will be permanent. To this will, at a fut"lue day, be added the water flowiug from
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some remarkable springs situated at an elevation of about 1,000 feet
above the tunnel-level, at a distance of about five miles to the north·
ward, which are estimated to supply from nine to twelve miners' inches.
One of the dams spoken of above bas been completed, and a pipe carried to and down the air-shaft a distance altogether of about a mile,
with a fall of 500 feet.
The whole work in the tunnel has, so far, been carried on by hand. One
holder and two strikers are employed at each drill. Two holes are
drilled from two to five feet deep, according to the nature of the rock,
into each of which a cartridge of dynamite, or'' giant powder," is inserted.
The cartridges are then exploded simultaneously by means of fuses aml
caps. This explosion makes an opening of considerable size at the bottom of the drill-bole, which is then filled with ordinary black powder.
This is fired oft' with a water-proof fuse, the men in each case retreating
from 200 to 300 feet distant from the header until the explosion takes
place. M nles have lately been used to run the cars out, and mininglocomotives will soon be put on.
Tlw alternations of rock encountered were as fo1lows: From the mouth
of the tunnel a belt of conglomerate, consisting of bowlders of trachyte
cemented together with volcanic tufa, extends for a distance of 650 feet;
this is succeeded by a formation of coarse trachyte a bout 530 feet wide;
then follows a seam of red clay 35 feet in width; following this is a belt
of blue day 150 feet, succeeded by porphyry or greenstone, of Yarying
hardness, 175 feet wide. A narrow seam of trachyte was then met, wlliclt
was succeeded by prop,rlite, extending to a distance of 3,000 feet from
the mouth of the tunnel; here trachyte was struck aga!n, in which ro<'k
the work was, November 30, 1872, 3,455 feet from the entrance. Shafts
Nos. 1 and 2 are sunk in trachyte; Nos. :1 and 4 in propylite. The full
size of the tunnel, as far as completed, is 12 by 16 outside of the timber~,
which are 10 by 12 inches, except the inside posts, which are 10 inches
square. This is divided into two compartments, each 51 feet wide at the
bottom, 4~ at the top, and 10 feet lligll, with a passage-way between aml
a drain underneath. The top and sides are covered with "lagging,"
or sheathing, of 2-incll pLmk. This timbering is to be permanent, but
it is proposed to adopt a different style for the remainder of the tunnel,
where the arch-form will be used. In tile clay ground a brick arch will
be necessary.
The four shafts are of the same size, viz, 5 by 10 feet, divided into
two compartments, one 5 by 5 feet, the other 4 feet 2 inches by 5 feet.
One division is used for hoisting rock, which is raised by means of a large
wrought-iron tub attached to a :fiat wire cable, operated by a large steamengine at the surface. The workmen also use this shaft. Tlle other
compartment is for pumps and air-pipes. It also contains ladders, each
15 feet long, and resting on a platform 5 feet by 20 inches. It is proposed to replace the hoisting-tubs by cages, on which cars can be run and
hoisted to the surface. The shafts are timbered with sets of timbers
placed 5 feet from centers, the outside pieces 10 by 12 inches; the posts
10 by 10 iuches; the inside girths 10 by 14 inches. The "lagging" or
sheathing around the outside of timbers is of 2-inch plank; the lining
is l-inch boards.
The tunnel-water is to be used as a source of power, and the plan of
the town of Sutro contains some noticeable features; but these a,nd other
points not immediately connected with the work of the tunnel we must
pass over.
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The great question in regard to this, as to every engineering work of
the kind, is, How soon will it be finished~ The projector of the enterprise is bappily able to give a favorable answer to this. Lying as it <Joes
umler ranges of comparatively low hills, the work can be reached by
shafts, and its completion hastened with ninefold rapidity. From the
day the last shaft bas reached the tunnel-level there will remain the
time necessary to penetrate 2,450 fe~t of rock, and then the work will
be finished. The coming of that day is to be hastened by the use of
diamond or Burleigh drills, whichever shall be founu best suited to the
hard rock in which the Comstock is imbedded.
The shafts are to be sunk by the system of continuous drilling, which
General Pleasants bas introduced witll such success in Pennsylvania. It
is a question whether this method will succeed in a homogeneous, tough
rock, like propylite, as well as it does in the stratified deposits of the coalregions. It does not seem to us that the chance of failure is very great,
and in any event the use of the diamond drill, in one way or another, will
certainly hasten the work. In the shafts, diamond drills alone are to be
used, but in the tunnel, trial will be made oftlJe Burleigh drills, as before
stated. The motive-power of the drills will be the water brought, as
above mentioned, from the auxiliary shafts. This will be conveyed to
the heading, where hurdy-gurdy wheels will be placed. This S,YSt<>m is
preferred to the transmission of force by compressed air, on account of
the loss of power by the latter.
It is expected that these improvements ""ill permit a progress of three
feet in twenty-four hours in the shafts, so that the deepest of them will
be completed by midsummer of 1874. Mr. Sutro calculates that if the
diamond or percussion drills do as good "~ork in propylite as the latter
did on the less favorable rocks of Mount Cenis, the lode will be reached
within thirty months from January 1, 1873.
The progress thus far made appears to be decidedly creditable to the
projector and engineers of the work. The organization of the office
seems efficient, and the work bas progressed so far with few delays. In
fact the progress made is very flattering, and if the corning work answers
the expectations formed of it, we shall have had in this country one example, at least, of a well-conduct~d great mining enterprise on the largest
scale.
Report of the Gould & Curry for the year end·ing November 30, 1872.

The superintendent reports no ore extracted during tbe year. Prospecting has been vigorously prosecuted, 208 feet of shaft and incline
having been sunk, and an aggregate of 4,100 feet of drift made, as follo\vs:
A~

Fourth station ....... __ .... .
Fifth station _...... - _ ...... .
Seventh station. ........ -.-- ..

~~

684 Eighth station ......... _. 1, 453
390 Tenth station _.. _. . . . . . . . 1, 002
97
477 Eleventhstation.---·-·--·

In addition thereto, 360 feet. of old drifts have been re-opened andretimbered.
So far all this work bas not succeeded in discovering a new ore-body.
A new and powerful engine has been added to the Rix already at the
works. All the machinery is in good order, with the exception of the
boilers, which are insufficient and need replacing.
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The secretary's report furnishes the following data:
RECEIPTS.

Cash on band December 1, 1871. .................•••....••...' ••••.•.•••
Assessments Nos. 12 to 15, inclusive ..••.......................•.....•..
Mine account ....•..................................•................•
Real estate ......•....•................................................
].Jill account .........•................................•....... - •....•.
Total. . . . • . . . . . • • . . . . . . . . . • . . . . . . . . • . • • . . . . • . . . . . • • . . • • . . . . . . . . .

$43,267
321,966
11,368
25
2,017

38
00
95
00
20

378, 644 53

DISBURSEMENTS.

Mine account .•...............••................. ---- .........•....••.. $311,140
315
Interest . . . . . . . . . . . . . . . . . . . . . . ........... -.- ..... -- . --.-. ---- . ----- ..
Mill account .......................................................... .
75
5,!)64
AclYerse claims and l egal expenses ....................................•
Exchange ......................................................... --.
1,641
2,471
Taxes ........................ ...•..... - ..... - .............. - . - .. - - - -.
Gencrttl expenses .................................................... .
21 587
Cash on hand November 30, 1872 ..................................... ..
35:848
Total. . . . . • • . . . . . • • . . . . . . • . . • • • . • . . . . . . . . . • • . • . . . . . . . . . . • . . . • . . .

67
71
20

95
00
1)

02

83

378, 644 53

Total assets. . . . . . . . • • • . . . . . . . . • . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . $150, 947 37
Total liabilities. . . . . . . • . . . . . . . . . . . . . . . . • . . • . . . . . . . . • . . . . . . . . . . . . . . . • . •
705 50

Report of the Savage for the year ending July 10, 1872.
[Extract from superintendent's report.]

The mine has yielded dnring the twelve months ending June 30, 1872, 47,505-Hi--8-a
tons" of ore, taken from the following sections of the new and old mines:
NEW MTh"'E,

Tons.

First level south ...........•.••.•.•••....•....•......•......••....•.
500
Second level north .....•........................................... 10, 334
Second level south ........................•.....•.................. 2,591
Third level north .............·..•.......•..........•............... 4,579
Third level south .....•................................•.....••..... 1, 6H5
J?ourth level north ................................................ .
848
:Fourth level south ..................................•......•....... 3,745
Ninth level south .....................................••..........• 1, 768
Tenth level south .. . ................................... --~--- .... .. 3,029
Eleventh level south .. =•••••••••••••••••.•••••••••..••.•.....•..••• 5 502
'336
Twelfth level south ....•........................•........... _..... .
Total .....•..........•.•........•.................•...•. " • . . . 34, 931

lbs.

550
1,400
1 G\30
'280
1,220
310

9()0
560
1, 0SO
950
500
1, 410

*During the rest of the year, 1872, the Savage mine has produced ore as follows:
Tons.

lbs.

J nly.... . . . . . . . . . . • • . . • • • . • . . . . . . . . . . . • • . • . . . . . . . • . . . . . . . . . . . . . . . . . • 5, 1:28
August ................ _. . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . • . .
September ................................................. _.. . . . . . .
October ..................................•................... _ . . . . . .
N overn ber .............•....... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
December.... . . . . . . . . . . . . . • . . . . . • . . . . . . . . . • • . • . . . . . . . . . . . . . . . . . . . • • .

600
5, 200 1, 000
5, 2~1 1, 250
3, 917
3, 912
400
4, 10:3 1, 400

Total ....•.....•.....•.............•.........•.............•.• 27, 493

650

This ore is from the north second and third, the south eleventh and twelfth, and the
old third and sixth lenls. The ore ran from $21 to $38 per ton.
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Tons.

Second level .......•.. -- •..•......•.•••......••..•.......•...•...•
Fourth level ...... -----· ...••. -------· ....•... ---- .... ---·---- ...•
Fifth level. __ ...•.......... _.. __ .... __ .. -. - . - . -.... - ... - ... - -- .. -.
Sixth level _...•.. _.. ____ . _. _. __ .... _. _...... _. _.. ____ .... _.....••

lhs.

959
569
1, 711
9,333

770
1,150
1,2.::0
1,080

Total ...... ______ . _____ . ___ . ___ . _. ___ ..... __ .. _. _____ . _. _.. _ 12, 574

4,250

A fair quantity of ore has been extracted, amounting to nearly 4,000 tons per month
on the average, but it has been of so low a grade as to be far from remunerative. It
has yielded $18.70 per ton, which falls short of the cost of production and of reduction
by the sum of $3.25 per ton. Tbe cost of production, in which care has been taken to
iuclude with labor and materials every Hem of incidental expense, has been $10.15 per
ton, and the cost of reduction has beeu $11.80 per ton, making the whole expense iuctlned, until the ore has become beneficiated, $21.95 per ton, wbich is 29 cents less to
the ton than tho average cost for the five preceding years. This loss, then, from the
lac;t year's operations, is due to the diminished yield of the ore and not to any increase
in the aggregate of the cost of production and reduction.
On the eleventh level, connection has been made with the Hale & Norcross mine,
which establishes a free circulation of air. Ore has been found bere in places. On the
twelftb, or lowest level, a drift has been run southerly, about half way to the sout,h
line, and from this a cross-cut to the east, reaching vein-matter. Progress here has so
far been slow on account of-the bot air.
At the present time the resources of the mine for ore are limited to the second level
north, third level north, eleventh and twelfth levels south, and the thinl and sixth
levels of the old mine. Work on all the otber levels has been suspended, as they are
exhausted of all ore considered worth taking out. The levels above named are
now yielding in the aggregate about 170 tons daily, and the assay value of the ore
taken from them in the month of June will fairly represent the value of the ore now in
sight. These values,. per ton, are respectively as follows: Second level north, $19;
third level north, $18; eleventh level south, $24; twelfth level south, $31; and the
third a1J(l sixth levels, old mine, $36. From present appearances, the second and third
levels north, and the sixth level, old mine, will continue to yield, for many months,
ore of the quality above indicated.
The total quantity of ore rellucecl in the past year was 48,392-HR& tons, all at custom
mills, excepting about 1,100 tons, wbich was reduced at the company's mill (SaYage
mill) at Washoe, in the months of July and August.

Condensed statement of the p -rod'ttction and expenses of the Sa~'age Mining
Company for the year ending June 30, 1872.
Ore on hand July 1, 1871, at mills._.... . . . • . . .. . . . . . . . .
Ore on b:md July 1, 1871, at mine......................

.

Tons.

lbs.

968
214
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Tons.

lbs.

Ore produced ...•.....••..........•..•..•...••.......•.......... _..

1~0
1, 182
47,505 1,6li0

Total ............ : . ........•••..........•.•....... ~ •• , ...... .

48,687 1,790

Tons.

lbs.

Ore reduced at Savage milL ... _.... __ ....• _.......... 1, 095 1, 080
Ore reduced at custom mills------------·------·----- 47,297
710

Tons.

lbs.

Ore on band July 1, 1872, at mine._ ....... _........ _.. ___ .......•...

48,392 1,790
:.295

Total . ____ ..... _•.....•........... _ ...... _••.•..•.... _.. _. • . .

48, 687 1, 790

PRODUCT,

Bullion ... ____ .... ____ .. ____ ...... __ ...... ____ .......... ____ .. __ ....
Deduct bullion from 109 t£-ilrr tons Belcher ore reduced, intermixed with
Savage ore_ ........ __ .. __ ...... __ .: .. ____ ...... __ .. ---- ...... ----

$883,102 72

Total bullion from 48,392 H£a tons ore reduced (Savage ore) -· -Add reclamations received from mills-cash ............ _............ .

877,097 40
28,197 69

H·&& tons ore .........•.•....•..•••.....

905,2H5 09

Total product of 48,392

6, 095 32
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Cash, from materiaJs sold ............................... .
Sundries ............................................... .

$116 76

456 50
$573 26
90[-, 1:3(38 35

Total product .......•.........................................
EXPENSE.

Cost of production of ore, 47,505 HHl% tonsMine cost, labor ................. $307,~32 46
.Mr.terials .................. , .. .. 150,598 31
- - - $457,830 77
1, 785 67
3, 741 12

Assaying bullion............................
Assaying ore................................
Other incidental expenses....................

18,827 73
---$482,185 29
Cost of reduction of ore, 48,302-HB Gtons...... . . . . . . . . . . . . 571, 2f>2 05
- - - - $1, 053, 437 34

To tal loss ........................... _•.....••....•........•..•

147,f>68 99

Average yield oftlle ore reduced, including reclamations, per ton .•••...•••... $11:3 70
Cost of production, per ton1\fine cost-laLor, $o 47; materials, $3 17 ............................ $9 64
Assaying bullion.......................................... .. . . . . .. 0 03-/h
Assaying ore.... . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 07 1~0
Other inci<lental expenses.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . 0 ::39-Ar
Total cost per ton ............................••..... "' ...... $10 15
Cost of reduction at Savage mill, net cost . . . . . . . . . . . . . . . . . .
$9 94
Cost of reduction at custom mills.... ..... .... .... .... ....
11 85
Average cost of reduction...... . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • . . . 11 80
21 95

Average loss from the ore produced, per ton.. . . . . . . . . . • • . . • . . . . . . . . . .

3 25

Average assay value of the ore reduced, per wagon-samples, per ton, $30 16.
Average yield of the ore reduced, in bullion, per cent. of assay value, 60.1.
Average yield of tbe ore reduced, in bullion, including reclamations, per cent. of
assay value, 62.
Gold. Silver.

Proportions of gold and silver in the ore .............................. .
Proportions of gold and silver in tlle bullion ...........••••....•........
Percentuge returned. of the gold and silver contained in the ore ...•......
Average vube of the bullion, per ounce, after melting, $1, 85l0 •
Average loss of weight in melting, 3 per cent.

28.3 71.7
32.2 67.8
68.3 56.9

Compm·ative statement.
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The secretary's report gives the following receipts anddi(!.bursements:
RECEIPTS.

Balance on hand July 10, 1R71 ........ .
Bars received from mine . $8e3, 192 72
Reclamations from mills .
28, 197 69

~18, 299

81

911,390 41
Less amount returned to
Belclwr Company ..... .

6,095 32

& Truckee R. R. Co. Return-freights on account ..... , ..... .

House-rent ..................••.......
......•..........••.... Balance overdrawn .•.......••.•......

905,295
12 367
) 35
133,708

09

69
00
50

1,069,706 12
DISBURSEMENTS.

Assaying . . . . . . . . . . . . . . ... .
Water .........•... _....... .
Expense ................... .
Books and stationery .....•..
Exchange. . . . . • . . . . . . . .... .
Labor ..................... .

In mine ......................••...• -.
Wood and charcoaL ...........•.......
On mining-materials to Virginia ...... .
Per Wells, Fargo & Co.'s Express ...•..
Net cost of company's office ........... .
On overdrafts at bank ............... .
Attorney's fees, &c ......••............
Cost of reduction of ores at company's
mill ............................... .
Paid custom mills ................... .
Sundry extraordinary expenses ....... .
Feed, vehicles, and repairs ........... .
Paid for outside work .............. _..
Virginia aud Gold Hill Company ..... .
Office-rent, porter, &c ................ .
For Virginia and San Francisco offices.
On superintendent's drafts ...•........
Miners, engineers, &c., and company
offices ............................. .

Timber and lumber ........ .
Taxes and stamps .•..•.•... Federal, State, county, and city taxes ..
Materials ............•...... Mining-supplies, hardware, candles, oil,
&c., and insurance on hoisting-works.
On bullion ........................•...
City lot at Virginia, recording, &c .....
Total . . . . . . . . . . . . . . • . . •.••...•.•...••••......•..••....... _. .

$9
44,970
3,568
2, 17:3
4,917
3,080
2,440

00

92
29
36
87
90
00

8,225
560,361
1 486
1:831

50
60
28
17
9 00
9,600 00
2,899 48
1,133 96
2,684 69

:n3, 232

46
46,557 04
9,344 9:.!

48,179 10
2,005 58
104 00
1, 069, 706 12

Report of the Hale &i Norcross mine for the year ending JJlarch I, 1873.
The superintendent reports that during the past year 39,272-t tons of ore ha,ve been
extracted from the various levels of the mine; and 40,417~Mh tons beeu reduced.
Bullion to the amonnt of $657,950.37 bas been produced from this quantity of ore, and
there are now remaining on hand in the ore-houses 2,010:/Jl.Jh tons, valued by assay at
$63,418.40. Within this period the sinking of the main incline was energetically continued until it had attained a length of 773 feet below the eighth level, or bottom of
the perpendicular shaft. The ninth and tenth levels were also opened, and have been
partially explored; the yield from the several stopes in this section already aggregating
14',859t tons.
At the next station below (the eleventh) no excavation has yet been made; but at a
point 100 feet below it, the twelfth-level station has been opened out. From this incline station a rlrift bas been run in the west wall of the vein northward, to within 70
feet of the northern boundary.
On the 800-foot level a new ore-body has been discovered, lying 70 feet east of th11
old ore-body, formerly worked in this leveL It was first encountered 130 feet distant
from the southern boundary-line, and explored up to the latter, where it is very large
and richer than before. The average width of the ore exposed is 45 feet.
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From the secretary's report I take the following :
RECEIPTS.

Amount forward from February, 1872 .......•......•.........•..•.•...•
From sundry sources ...................................•.............•
Assessments Nos. 37-:39, inclusively ....•..........................•..••.
}'ron1 ores ·worked .................................................... .
From bullion received. on account of February (1873) workings .........•

$10,484
12,420
240,000
G57, 950
63,114

32
51
Oil
37
2-l

Total...... . . . • • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • . • • 973, 969 44
DISBURSE:'IfENTR.

Amount of bullion received. on account of February (1872) workings,
charged cash in last annual statement, and CI:edited on accouu.t as portion of tbis year's receipts ......................................... .. $37,359 74
'fnx acconnt . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ..........•••......
4, 321 58'
Machi uery account ..........................................•. _..•.•.•
1~, 70G 77
Tcant account ................................•.....•........•........•
2, 9~,6 G6
Assay-office. account .........................................•.........
6, 481 01
J\iinc acconut ..................•............................•......... 358,111 44
General-expense account ........................•...•.................• 47, 081 54
Oro account (workiug 40,417f0B~.Hr tons) ................................ . 462,650 73
J. G. F::tir, superintendent, amount of his book-account ..•..........•••.•
2, 896 91
Cash ou hand per cash-book to balance. . . . . . . . . . • . . . . . . • . . . . . . • . . . • . • . .

935,566 28
3i3, 40:3 16

Total...... . . • • • . . • • • • . • • . . . . . . . . . . . • . . . . . . . . . . . • • . • . • . • . . . . • . . . . .

973, 969 44

PRODUCT;

Tons.
1872-February1st-On hand ....••....•.•.........•••... . .•.•.
Extracted.
From 175-foot level. ................ ...... .
From 500-foot level ...................... .
From 535-fuot level. .................... ..
First-station level. ....•................•.
Second-station leveL .................... .
Third-station level ...................... .
Ninth-station level ...................... .

Tons.

Pounds.

3, 154

1, 860

39,272

1, 000

4~,427

860

40,417

680

2, 010

180

Pounds.

491
1,000
2,2()3 . ......... -.... -.....
791 ....... ... - .....
9,16L
500
11,672
1,500
1,500
3:~
500
14,859

--

Reduced.

First quarter ...••.•..•••.................
Second quarter ......................... ..
Third quarter ........................... .
Fourth quarter ......................... ..

10,894
9,663
8 702
156

n:

560
1,910

230
1,980

On band, February 1, 1873 .................................... .

The following table of the proportion of the precious metals in the
ore, assay -values, actual yield, and loss, is interesting:

Yield.

~

~

Period.
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........
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Quarter ending April30, 1872 ··-····-······-····--------·-···--------~------~
10,894 1
560 ~- -- · •.. , ... -- --- ------~-- ----- ., ...... ,. --- · · --------~---- .... , .... · . , .. --- · ...... ..
Gold .••.. --------··-······------------------·-·-----------·--· .30 .................. $7 52
$81,989 64
$4 91
.65
$53,549 79
$2 61 , .35
$28,4:39 85
Silver .......................................................... 70 .................. 1772
193,04658
1168
.66
127,259G7
604
.34
65,786!)1
Ore ................................................................. ... ................ 25 24
275,036 22
16 59
.65
180,809 46
8 65
.35
94,226 76

.--. :·_~~~. I. -~·-~~~ .1·- ;~ ·~~ .,. --~~~:-~~f g~.,. -Tg~ .,. jf ,.. -. ~ftif gf ,.. T~f.- ....... -... -... ---.-- .. - ' ..... --- .. ' ........ ' 18 30

--- ·

17(i, 946 82

12 35

. 67

- 119, 408 25

5 95

. 261
. 36
. 33

13, 366 53
44, 172 04
57, 538 57
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68, (i82 79
12(i, 009 99
195,592 78
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11 38
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1753
.(i6

2 17

6 60
877

. 26
. 37
.34

24.175 72
73, 749 26
97, 9:.!4 98
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16 95
24 56
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10 87
16 28
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Tbe quantity of ore reduced during the year compares as· follows with
previous years :
Reduced.

1867,
1868,
1869,
1870,
1871,
1872,
1873,

tons .........................
tons. . . . . . . . . . . . . . . . . . . . . . . . .
tons. . . . . . . . . . . . . . . . . . . . . . . . .
tons ... ,. ....................
tons .........................
tons.. . .. . . . .. . . . . .. .. . . . .. ..
tons ..................... _. . .

28, 636
25, 333
16, 536
45,441
64,974
49~ 625
40, 417

Average.

$47
34
23
27
25
17
16

32
14
89
13
13
38
28

Bullion.

$1,355,220
864,998
395,146
1,232 929
1,632 844
86~,701

657,950

During the past seven years this mine has turned out and reduced
270,962 tons of ore, varying in value from $47.32 to $16.28 per ton. The
total out-turn of bullion during this period bas been $7,001,789, of
which $4,416,575 was in sih·er and the remainder in gold. From this
large sum of $7,000,000, stockholders ought to have realized something
handsome. Only $1,598,000 has, however, been paid in dividends, while
of this amount the company have compelled stockholders to contribute
$1,050,000 in assessments. The case may be stated thus:
RECEIPT~ •

. Bullion-product for seven years ......................... $7, 001, 789
Assessments seven years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 050, 000
Total .....•• . .......... v......... .. .. . . . . . . . . . . . . . . .

8, 051,789

DISBURSEMENTS.

Dividends seven years ................ -. . . . . .. . .. . . . . .. . $1, 598, 000
Expenses seven years...... . . . . . . . . . . . . . . . . . • • . . . . . . . . . 6, 400, 675
Cash, February 28, 1873...... . . .. . • .. . . .. . . . .. . . .. . .. . .
53, 114
Total ........................ :. . . . . . . . . . . . . . . . . . . . .

8, 051, 789

Deducting the assessments paid from the dividends received, we find
.the net profits to stockholders to have been $548,000, or a trifle over
$78,000 per annum, on an annual bullion-product of $1,000,000. Allowing the average capital employed to he $1,000,000, the returns to stockholders show a small rate of interest. On the 40,417 tons ore mined
and reduced last year, yie-lding $657,950, the sum of $358,111 was paid
for getting the ore to the mills and $462,651 for reducing the ore to bullion; in other words, $850,762 was paid to mine and mill a product of
-$657,950. It is evident, therefore, that the mine has been managed not
so much in · the interest of the stockholders as in that of the mills
·which have crushed the ore.
Report of the Ohollar Potosi for the year ending Afay 31, 1872.
[Extract from superintendent's report.]

·Ore extracted. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 789-k tons.
Ore milled. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35, 930 tons.
Average yield per ton ............... , .... _. . .. .. . .. .
$26 17
Gross yield of bullion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $940, 119 60
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The ore mined was obtained fromTons.

Blue Wing .......................•.................
10,789
Beh·idere ..........•.............. - . . . . . . . . . . . . . .... - ... . 20,000~
Piute Station ........ ~ ...... _............................ . 7,000
37, 789~

Total ........................................ _........
Condensed statement of cost, production, &c., from June 1, 1871, to
1872.

]fay

31,

ORE-STATEl\fENT.

Period.

Tons.

Pounds.

Tons. Pounds.

- - - - - - - - - - - - 1 -- - - - - - - - - --

Ore on hand J nne 1, 1871.......
906
1, 110
Ore extracted during year ...... .37; 789
1, 020
Ore worked during year .•••....
Ore on hand J nne 1, 1872. . . . . . . .. . • . . .. . ...... .

38,696
35,930

Tons.
- --

Pounds.
---

130
2, 766

130

COST PER TON.

Extracting ore . . . • . . • . . . . • • • . . • . . . . . • • . . . . . . . . . . . . . • . . . • . . . . . . . $2 38
Repairs, prospecting, dead work, and incidentals. . . . • • . . . . . . . • . . . 4 19
- - $6 57
Reduction, including melting and assaying . . . . . . . . . • . . . • . . . . . . . . • . . . . . 12 16
Totalcostperton .............................•.....••............... - - $18 73
Average yield of ore worked ...................•...•.•...• ·-----............ 26 17
Average net yield of ore worked............................................

7 44

BULLION.

Gold.

Silver.

Total.

------------------------1----- ---- ---Aver~ge value of bullion per ounce...... . . . • . . . . . • . . . . . • . . $. 092-!
Average fineness of bullion per ounce............ ... ... ... . . 045
Average proportion of precious metals. . . . • • . . . • . . • • . . . . . . . . 43

$1. 22~
. 950
. 57

$2.15
. 995
1. 00

WORK OF ASSAY·OFFICE ••

Ounces of bullion assayed before melting...... . . . . • • . . . . • • . . • . . . . . .. . . . . 446, 889. 35
Ounces of bullion assayed after melting . . . .. . . . • • • . . . . . . . . . . . . . .. . .. • . • . 436, 602. 85
Average loss in melting, per cent.... . . .. • . . . . • . • . . . . • . • • . • . . • . • • .. .. . . ..
2. 3
Number of ore-assays made.............................................
9,541
Number of bars made . . . • . • . . . . . . • . . • • . • . . . . . • • • . . . . . . • • . . . . . • . . . . . . . . .
313
.RECEIPTS AND EXPENSES.

Received from bullion..................
Received from other sources . .. • .. .. .. ..

$940,119 60 .......................... ..
4, 304 52 ........................... .
- - - - $944,424 12 ............. .
Expenses by all sources. .. .. . . .. . . . .. . . . .. . .. .. .. .. . .
673, 250 45 ............. .
Net receipts for year .. . . .. . .. . • . . . .. . .. . ........... ..

$271,173 67
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The secretary's report contains the following receipts and disbursements:
RECEIPTS.

Bullion-account :
Proceeds of bullion sold·-----·----··--- •..• ------·----· $940,119 60
Reclamation on mills .......................... ....... _..
2, 200 00
- - - $942,319 60
Sundries:
Received from sale of wagon, harness, &c .............. .
415 60
Received rent from Breed & Crosby ............... _. _.. .
40 00
1,238 75
Received from sale of machinery to Buckeye Company ... .
Received from sale of lot at Virginia ......... _......•.•.
200 00
~uudry materials during year .............. _........ _..
160 17
----2, OG4 52
Book-accounts:
Amount received for account of sundries................... . ........
39 00
Cash-account :
Cash on hand, as per last statement ................ -------..........
200,721 32
Total.... . • . • • . . • . • . . • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • • . 1, 145, 485 44
DISB URSEJ\IENTS.

Dividend-account:
Paid dividend No. 37 .................................... . $56,000 00
Paid dividend No. 38 ........... ·- ........................ . 28,000 00
Paid dividend No. 39 .............. -- .................... . 28,000 00
Paid dividend No. 40 .................................... . 28,000 00
Paid dividend No.41. ................................... . 28,000 00
Paid dividend No. 42 .................................... . 28,000 00
Paid eli vidend No. 43 .................................... . 28,000 00
Paid dividend No. 44 .................................... . 28,000 00
Working-ores account:
Expenditure for the year ......... __ ......••........................
Labor-account :
Expenditure for the year .......................................... .
Timber and lumber account:
Expenditure for the year ..................... ~ •......•... __ .....•..
Taxes:
State and Federal taxes ...... ..................................... .
Hard ware-account :
Expenditure for the year .......................................... .
Water-account:
Expenditure for the year .......................................... .
Wood-account:
Expenditure for the year .......................................... .
Charcoal-account:
·
Expenditure for the year .......................................... .
Candle-account:
Expenditure for the year ...••....•...••••.....•...•.••••••••. ----··
Powder-account:
Expenditure for the year ................................. _•.•••...•
Discount-account:
Paid ou superintendent's draft ............................ $1,074 00
Paid on bullion sold.... . . . . . • . • . . . . • • • . . • • . . . • • • • • • . • • • . •
777 58
Oil-account:
Expenditure for the year ................•.•.......•. _.... _..... __ •.
Assaying-account:
Expenditure for the year ...•....•..•.....••• _•..•••.....•..•...••••
Stable-account :
Expenditure for the year ____ ............•..••.•.•.........•.•.....•
Rent-account:
Rent of San Francisco office .........•••••...••••..•••••••••.•.•...••

$2il2,000 00
431,160 00
164,793 03
44,479 68
17,997 53
7,693 98
6,600 00
3,581 00
1,325 78
3,132 05
1,970 88

1,851 58
486 50
1,200 17
2,690 22
1,500 00
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Legal-expense account :
Expenditure for the year .......................................... .
Materials-account :
Sundry purchases of materials .............................. -------Stationery-account:
Expenditure for the year ........... ~ .............................. .
Telegraph-account :
Expenditure for the year ...............................•...........
Freight-account:
Paid for cauiage of bullion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3, E04 14
Paid for miscellaneous freight ....•....•.......... ___ ... __ .
465 G9

$8,699 50
l,G72 35
84G 10
222 01

3,969 83
Surveying-account :
Expenditure for the year .. ___ .. ___ .. ____ ... __ •.. _... _... _.. _...... .
Title-account:
Purchase of Milton stock to perfect title __ • __ ... ___ .... ____ . _.. ___ •.
Real-estate account :
Purchase oflots at Virginia .. _.•.• _. _ .. _.•.... _........•... _...... _
General-expense account:
Iuciuental expenl::les of Virginia office during the year ...... $4, 676 68
Incidental expenses of San Francisco office during , h e year.. 2, 965 94
Paid fire insurance on company's property at Virginia..... 1,181 35

950 00
500 00
650 00

8,823 97
Superintendent Requa:
Due from him on superintendent's account ................ $4,128 74
Less last year's ualance received._ ..•....... _.... _.. _.... _ 2, 313 28
1, 815 46
Book-account :
Amount paid on this account_ ......... _....... ____ ..... _... __ ... __ .
Cash-account:
Cash ou hand this day .....•••...... ----------···-·--·---··· ...... .. .

725 00
174, 148 82

Total ..................• __ ..... _............. ____ . . ____ . __ .. _. _.. 1, 145, 485 44

Report of the Crown Point for the year ending May 1, 1872.
[Extract from the secretary's report.]

The number of tons of ore extracted was 81,226, at an average cost
of $7.09, and 80,567 tons of ore were milled, at an .average cost of $11.4:3

per ton. The number of mills employed in crushing this ore was :fifteen,
including the Rhode Island mill belonging to tlle company. The average of this ore was $43.48, and the total product amounted to the sum
of $3,503,6:33.
.
The following- are the receipts and expenditures for the :fiscal year :
RECEIPTS.

From bullion ..... . ..... ·_. _. _..... __ . __ •.. _...... _. . . . _..... ____ .. __ • _. $J, 503, 633
Miscellaneous sources ...... __ •.. _. _. _•••.• ____ . _.. ___ .•.. ___ .•...•. __ .. .
2, 328
Total receipts ...... ____ .. ___ .. _. _ . ·- _••.. __ . --.- . --.- .. ---- ... ---.
Cash on hand May 1, 1871 .• __ •.. ____ . __ . _.... _ .•. _ .. _•.. ___ •. ___ •... -.-.

3, 50:>,961

94,~02

Total .. _• _..•••••• __ • __ .. __ . __ ... _.. ___ ... ____ . ___ . __ .. __ .• _.••. _ 3, 600, 563
EXPENDITURES.

Mines, labor, and supplies .. ___ ... __ ... __ • _• . ____ . _. _... __ •.•• _. __ . __ • _.
Mine improvements . ___ . _..... _--. -.-- . - .... -- . -.- . ---- .. --- .. ---- . --. Rhode Island mill, labor .......• __ • __ .. _........ _. _. _.... __ .. ____ .. ____ .
Rhode Islaud mill, improvementA . __ • _•..... ____ . __ ....• _•.. _•• _... ___ ..
Crushing 67,220 tons ore ... __ .. __ . _.. __ .... __ .. __ ..... - ___ .. _.-. __ ..... .
General expenses Gold Hill office, &c . _... __ . __ ... _. _ . _.. _.. ____ .... ___ . _
Legal expenses_ ..... _. _.... _ ..... _..... - -- .. ----. --- ...• --- ... -- .. ---.- ·
San :Francisco office-expenses, &c __ ............. _....... _. __ ...... _•....
t ...•.. -- .............. - ........ -.--- ............... -... - ... - .. .

Interest ..... _. _........... _ . - . - ..... - . - - • - ... - - - .. - .. -- . -- . - - -- · - . - - - · ·

$576,670
65,:3:31
109,331
14, :307
807,:309
36, :~60
8,4CO
9,171
2,803
1, :)85
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Ass ::tying .....................•.......•..........•......................
Taxt·s .....................•............................................
Treasure freight ....................................................... .
Real estate ... _....................•............•.......................

$18,462
18,454
13,517
468

Total expenditures ...............•..•.•...•••................... 1,68'2,0-18
Cash, May 1, 1t~72 ....... -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . $644, 507
Cash in hands of superintendent...............................
14,008
Dividends to stockhol<lers. ....•• .... .... .... .... ...•.. .. .... .. ...... ....

---

658,515
1,2601 000

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3, 600, 563

The difference between the total receipts and expenditures, during the
year, leaves a surplus of $1,823,913, of which $1,260,000 bas been disbursed as dh·idends and ihe remainder carried to the surplus fund,
leaving $644,507.09 cash on band on the 1st of May. The assets of the
compall.V, including said cash, amount to $895,903, and the liabilities
are nominal. The mine bas paid out as dividends a total of $105 per
share, or $1,260,000. Of these dividends :five were $10 per share, two
$15, and one $25. Since the 1st of May the largest dividend bas been
disbursed, viz, $480,000, or $40 per share.
Tlie average yield of the ore for the year being $43.48, the mining
costing but $7.09, the crusbing $11.43, and the general expenses on the
number of tons crushed $1.53, leaves a profit of $23.05. The operations
in the mine liuring t.be past month have been retarded by tlw water,
and by an acci<lent to the machinery. Tlw capital stock of the company
is now $10,0CO,OOO in 100,000 shares.
By .the kindness of Mr. E. S. Davis, United State~ surveyor-general, I
am enabled to publish the following table, which, although furuishing
only a few points of comparison with the company's statement for their
:fiscal year, is very valuable in itself, in showing the comparative yield
during t.he different months :

Bullion, ore, and labor for year ending July 1, 1872.
Month.

Tons of ore.

~umber

of men.

Product.

6,986
4,949
5,306
4,366
6,788
6,674

305
308
279
288
278
339

$199,376
161,290
165,89R
141,695
234,7!:)7
22:~, 129

62
14
59
84
56

5,573
2,794
10,753
12,328
12,538
10,316

320
266
387
552
550
578

231,643
167,657
630,848
808,681
536,071
414,993

99
01
26
82
43

1871.
July .............•.......................•..
August .................... w···· ........•...
September ................••.................
Octo IJer ........•... _.........•......•...•..•.
N ove1n ber ......................... ..•...•...
De~em ber ...•..•..........................•..

1872.
January .......•....•.............•..........
February ...•..........•...............•.....
Mareh .............•... : . ................... .
April ....................................... .
Ma~T .......•..•.••.•••.••••••••••••••••••••••
June .............•...................•.•. ---·
Total. . . . • . ......................•....
Average yield per tou, $56.45.
Dividends during the above period, $2,100,000.

69,371 . -..

-... --.

30

f8

3,916,083 14
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Report of the Belcher for the year ending January 1, 1873.
In the superintendent's report occurs the following paragraph in regard
to the resources of the mine :
Of the ore-bodies already developed, only approximate estimates could be made of
their l]_uantity or v·alue. The reserves still above the 1,100-foot level are large, and
from that level to the 1,300-foot level (on which the Crown Point-adjoining minehave made large developments) has scarcely been touched, except what ore has been
taktln from the prospect-drifts and winzes. This gives an ore-body of over 300 feet in depth
on the incline, which has uniformly given high assays. These facts will enable you to
make approximate estimates of the quantity of these reserves already develope<l, and
it may not be overestimating their value to take the past year's results as the best
criterion to judge by.

In regard to the quantity of ore raised and work done the superintendent says:
Of the amount of ore extracted during the year, 72,595 tons came from the 1,100-foot
level, 10,000 tons came from the 1,000-foot level, and 600 tons came from tlw 1,200-foot
level.
A summary of the labor performed in the mine, during the year, shows the extracting of 83,195 tons of ore; the running of 2,872 linear feet of drifts and winzes; the
sinking of 5G9 feet of the incline; the retimlJeriog of ~m feet of tho main sbaft; tile
laying of 400 feet of car-track, and other general repairs in and about the mines.

The secretary's report contains the following statements:
RECEIPTS.

Bullion .. . .... - .... - .. _... _......................................... $4, 794, G59 10
Virginia and Truckee Railroad Company ..... __ ... __ ... __ . __ ... __ ...
5, 2:30 :38
Cash, January 1, 1872. _~ •.... _..... ___ ...•• _~ ... _....••...... _..•. _..
712, 945 08
5, 512, 8:)4 56
EXPENDITURES.

Labor-account ..................................................... .

·Mine
~~~:~~l o~~e ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ : ~ ~ ~ ~ ~ : : : : : :: : : : : :: : ~ : ~ ~ ~ : ~ ~ ~ ~ : ~ ~
expenses, south ............................· ..•.................

$660,609
9~kl, 341
83, o:33
124, 184
61,458
3:3,141

16
38

75
14
14
06

Mine expenses, north ............................................... .
\Vood and coal ......................•.........•.....................
Timber aud lumber ............................................•.....
113,352 tlO
Assay-ore ................... .. ..................................... __
3 517 13
Assay-bullion ...... -- ............ __ ... . __ .......... __ .............. .
11: G7l 83
~3,785 12
Taxes, proceeus of miue ......... ".................................. .
Taxes, State, city, and county ...........•.....................•.•.•..
3,476 58
Exchange ..................................•..............•.•.......
G,994 48
Discount on bullion ...................•.........•....................
46,2:22 57
General expense •...•..•...•••.••••..•••••.••••..••••....••..•.......
6,284 61
Legal expense ...•••..••....••• _. •..•.•.••••••••.•.•.•.•..•••..•••...•
10,250 00
Office expense ..••.....••..••••...•.•••...•..••••..•••••..•••....•...
8,775 00
17,412 07
Treasure freight .•...••••..••••...••..•••••..•••••.••..••••••••.....•
21,782 36
Construction ...••.•.•••..•...•••••..•••.•..•••.••.•...••.•.••••••...
38,124 98
Freight account ......••.....•....•..•.•.•..•••••.•.....•.......•.•..
8,750 00
Salaries " Gold Hill·" ......••.....••..••••..•.•••...•..•••........•••
Dividends Nos.1 to 9,$21 per share ................................. . 2,184,000 00
13,86G 48
Supplies ....•.....••..•.•........••.••..•...••.••....•..•....••••• -.
1~2, 177 81
William H. Smith, cash on hand .................................... .
Cash, Jan nary 1, 1873 •........•••••...••.....•..••.••..••.••••..••.• 1, 011, 124 11
5,512,834 56
Cost of producing and reducing 85,195 tons of ore.
Labor ....•......••........................... - .. - . - -.. - ... - -- .. -- . Hoisting ...................... -- ......... ---------------.----------.
Supplies, hardware, tools, iron, &c ......•................ -- .... -~ ... .
Timuer .. . ...................................... - ......... - ........ -

$460,609
80,633
85.642
64,332

00
00
00
00
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Assays, ores, &c ....... _. . ......................................... .
General expenses ...... _. _..... _..... _.. ............................ .
Freight-wood, timbers, :wd supplies _____ ......................... .
Wood and coal .................... _. . .............. _.. . ........... .
Salaries and office expens'3s. _..... _. . . . . . . . . . . . . . ......... .

$3,517 00
G it34 00
19:124 00
1:3, 88:> 00
17,525 00
754,571 00

Equal per ton, $9.07. ·
Cost of crushing .. __ . __ .. _. : _ . _______ ... ___ __. . _.... _.. __ .......... _. ___ $12 00
Cost of mining ____ . ____ ... _. _.. __ . _... _.. __ ... _. _......... _.... _. . . . . . . . . . .
9 07

Total _...... ___ . ______ . _____________ ...... ___ .. _. __ . _. ___ ...... _.. ___ 21 07
ORE

STATE~IENT.

Monthly account of ores reduced in 1872.
Average
per ton.

Tons.

Month.

January .. __ --.---- .. ---- ....... ·----- ......... .
February . _.. _. ____ .. __ ............. _. ___ .. __ . _
!tiarch . _............... - - - ... - . -- .. -. --. -... -- ..
April .. _...... _..... _.. _.. __ ...... __ . _. _..... __ .
May ..... _..... __ .. __ . _______ .. _............... .
June .................................•.... -----July ...... ..................................... .
August .........•.................... __ . _. _. __ ..
Septetnber .... ---- --·- ......................... .
October ............... __ .... _... _... __ .. _...... .
November_ ..................................... .
December •.................................•....

R,473t
5,504
6,7:.21
7 54::2-!
7:411~
6,979

5,000
5,886
6,545
4,690
7,65(i
10,787
8:3, 195

$426,127
290,396
354,825
365,915
429, :~49
407,772
321 421
251:790
442,201

51
57
98
15
35
37
93
83
16
36li,3~6 54
534,394 63
604, 137 08

$GO 29
5~

76

5i 79

48 52
93
43
28
77
56
10

·m
I

4, 794,659 10

58
64
42
67
78

GO tlO

56 00
57 63

Number of tons worl;:ed ------ ...... ... ......... _.... ...... ...... ....
83,195
Total receipts of bullion._ ..... _.. _.. ___ . ___ ... _............ _.... _... $4,794,659 10
Average yield per ton.. . .. . . .. . . . . . .. . . . . . . . . .. .. • ___ .. _. . .. . .. . . . . .
57 63
BULLION STATE:\IE::-\T.

Stamped value of bullion as pm· assay certificates.

Value in gold .............................................. ---- . ..... $3,087, 94R 56
Value in silver ............. --·.................. .. . .. . . .. ... . .. .. . .. 1, 706,710 54
Total ............................ _... . . . . . . . . . . . . . . . . . . . . . . • . . 4, 79,1, 659 10
Number of ounces r~fined bullion .. _.. _...... _. __ .......... _.. ... .. 1, 483, 753
Average fineness in gold ................ -----···--·- .............. 101 tlionsMH1ths.
Average fineness in silver-......................................... 890 tho waudllis.
Value per ounce, gold ....................................................... $2 08
Value per ounce, siher .... ...... .... .... .... ...... .... ...... .... .... .......
1 15
Value of bullion per ounce ................ ____ ........................
:3 23
Average value per ton in gold ............................................... $37 12
Average value per ton iu silver ......................................... _. __ 20 51
Total value per ton.... . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

57 63

LANDER COUN'l'Y.

Reese River district.-The Manhattan Silver-Mining Company has
again been the principal producer of the district; but its operations
have not been as profitable to tbe individual shareholders as in former
years, as will appear from thr following report of the board of trustees:
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Report of the Manhattan Silver-JJ1ining Company of Nevada for the year
ending December 31, 1872.
STATEMENT OF EARNINGS.

Receipts:
From Oregon and North Star mines, 1,136H-H% tons ore, producing ...•.... $226,984 14
From Camargo and ·Whi t latch mines, ~42:f09u"'u tons ore, producing ....... .
28 969 51
From Isabella mine, 238i-&6il tons ore, prodncing ...•......••.•...••••. -34:()55 08
37,~01 t38
From Mohawk mine, 95-~/rli% tons ore, producing .. - .. -- ... - ...... --- ..•.
7,965 57
From Grove Tn nnel, 28-iu-%~1.\ tons ore, producing .....•••.................
Profit ou custom-ores, 3,284"2-3R-& tons ore .•...•.....••..... - .....•...... - 20 534 32
'390 19
Sundry royalties ....................................••............... 4GO 00
Sherman House sold ............................... - .•... - ..... - ...... .
500 00
Roanoke reel and frame sold ............•............ ·• .........•.......
10,905 44
Premium on bullion ........... .. ...............................•......
Premium on drafts on New York ...................................... .
767 25

369,423 38
Disbursements:

_

~tm~~-:~~:~~:~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~: ~: ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~:: ~ ~

:::::::: ~ ~

$188,843 80
49,193 05
:Mill repairs .............................................. . 12,335 57
General repairs ......................................•....
1,251 03
Freight of bullion to New York .. __ .. __ .. __________ .. _____ _ 20,tl36 67
Reclamations on bullion ... _...... _...... _.. _. __ . _.... _... _ 15, 150 52
7,128 67
Taxes ... _....... _.......... - ...... - - ... - - - -- - - -- .. - - -- . -6,776 28
Interest. _. _... _............ - ....... - . - - . - -. - - - -- -. - - - . - -. Fire-tusnrance ........ . . _............... ; .. - ........... --2 404 20 ·
Dil,;count on drafts on San Francisco ..•... _. ___________ .. __ .
3:454 56
Expcuse-account ....... _ ............. _. _. _.... _.. ___ .. __ ..
22,90:=i 04
QuicksilYer lost ........ _.......... ___ ... _. _.............. _
2,755 00
Depreciation of stable stock ... _.•.. _..... _. _...• _.... __ . _.
337 56
Sundry losses ................•.•.••••..• _. _..• __ •.. _. _..•.
338 08
- - - - 333, 710 03
Earnings, coin .••• _•..• __ . .•. _••.• ___ •. _. _•.. ____ ...•• _..•...••.

35,713 35

GENERAL ACCOUNT.

Dr.
Surplus January 1, 1872 •..•.•.. ___ •.. _•.•.... ____ .• _. _.•. _.. _•• _... _. _ $126,951 12
Earnings in 1872 ...........................•...• _....•...••... _.. _.. __
3G,713 35
Indebtedness to individuals .......••..•......•• _•• _............... _.. _.
65,276 96
Coin ....•.. ____ .. ____ .. __ •••. _•. ____ • _____ •.. _____ ••.• _. _• _____ _ 227,941 43
Cr.

Dividend paid January, 1872 .. - ..•......... _......... ___ ••• __ ••.. _. ___ . $19,375 00
Re-invested in developments ............................. _..... _... __ . _ 52, :~64 75
4,549 07
Mill improvements--------·------------·--------·----·----·------- ....
Hoil:niug-works improvements ........ __ ............... ____ ----. _______ .
1,602 10
Purchase of Dollarhide mine .................. __ . __ ..• _.. . .. . $3, 559 09
Purchase of Grove Tunnel, one half interest ....•.... _. _. ____ .
800 00
Pnrcltase of Nevada Hotel building ........ ---- ____ ........... _
500 00
Purcllase of South America sbaft ............... -------------- 1, 500 00
Purchase of Homestake mine ........... _._ ..... ---·------...
237 fi4
Pnrcha ·e of Jones's shaft ....... _. . . . . . . . . . . . . . . . . .. . . . . • . . . .
150 00
Pnrclwse of Homestead water-nght ........ _.... _. _. _.. . . . . • .
250 00
Pnrclwseof High wood-ranch-----------------------------~100 00
Purchase of Croft wood-ranch . . • . . . . .. . . . . . . . . . . . . • • . . . . . . . .
75 00
Lease of Diaua mine ... _........ ~ ............. _...... _......
500 00
. 7, 671 63
Supplies on hand_ ...................................... _...........•.. 112,109 70
Bullion on ltand _... _................. _...... _...................•.....
14,803 94
Casll on haud .......•............•••............................ _.. _..
15,465 24
Coiu .........•...•••.•...........•......... ~. . . . . . • . . . • . . . . • • • • •

227, 941 43
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Sta.ternent of surplus Decernbm· 31, 1872.

Supplies on hand ........•.........•................................... .$112, 109 70
Bullion on band.. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
14, i:l03 94
Cash on baud ••.•...••............. , . . . . . . . . . . . . . • . . . . . . . . . . • • • . . . . . . .
15, 465 24
Less indebtedness to individuals ...................................... .

142,378 88
65,276 96

Surplus, coin value .......•.......•..•.•................... ·. . . . . .
77, 101 92
New York, March 11, 1873.
H. AUGUSTUS TAYLOR, President.
JOSEPH LEE, Treasurer.

From a report on the property of the company, made by Mr. J. E.
Clayton. early in January, 18J3, I insert here.the following extracts:
The mining-property on wbic!1. the company commenced work in July, 1865, consisted
of four claims only, viz, the Soutberu Light, 1,000 feet; North Star, 1,000 feet; Blue
Ledge, 800 feet, and the Oregon, 1,000 feet, making iu all 3,800 linear feet of miningground. During the progress of the work, since the above date, very extensive and valuable additions have been made to the property, in the discovery of numerous blind leads,
made during the progress of under-ground explorations; by purchases of adjoining mines
and lodes, made from the net earnings of the original claims; and by extensive improvements and enlargement of the reduction-works, the purchase of the Axclusive
right to use the Stetefcl<lt furnace for chloridizing ores in this district, the erection of
hoisting and pumping machinery on a number of the most promising mines, and a
thorough equipment of every department of the enterprise-all of which has been
done and paid for out of the earnings, betlides paying an original debt of $180,000.
The company now owns, ill this district, sixty-eight mining-claims, aggregating
about 70,000 linear feet in length; o ue thoroughly-equipped 20-sta np mill, Stetefeldt
furnace, amalgamating-machinery, retort, smelting and assay furnaces; one large
general-business office, fully furnished with desks, safes, &c.; one engineer's office,
with all necessary instruments for making surveys auil drawings; one coal-house,
with capacity of 35,000 bushels; one salt-house, with 450 tons capacity; two brick
store-houses for supplies, lumber, &c.; one powder-house, two dwelling-houses, one
wood-ranch, and a portable saw-mill, complete and in good order; one stable and haybarn, sufficient for ten horses; also a large stock of supplies for every dep·artmeut of
the business. On the mines there are now erected and in good running order ten
hoisting an<l two pumping engines, aggregating 220-horse power; three 6-inch column
Cornish pumps, one portaule saw-mill for preparing mine-timbers, &c.

Of the company's mining-property nearly or quite one-half is, according to Mr. Clayton, covered by double locations. This will leave about
35,000 linear feet on the various lodes located and owned by the company. Even so large a deduetion leaves the Manhattan Company in
possession of tlJe large:st mining- property in Nevada.
Mr. Clayton gives the following description of the property:
1. The North Star lude is situated on the southerly slope of Lander Hill. The
extent of the Manhat.tan claim on this lode is 1,000 linear feet, and is bounded by the
Buel North Star on the northwest, and the T1moke ground on the southeast. The
course of the lo r1e is nearly northwest and southeast, and it dips to the northeast at
angles varying from 200 to 40° .
Both the course and dip vary greatly from straight lines, owing to numerous breaks
and slips of the country-rock. The thickness of the lode also varies greatly in different portions of the ground. In some portions it is "pinched" down to a thin
seam of a few inches only, and in other portions expands to 2 feet or more in width,
making an average thickness or width of 12 to 15 inches.
Th~s has been one of the most productive lodes in the district, and has been worked
to greater extent than any other. The explorations have extended from the surface
or outcrop of the lode to a depth of about 500 feet vertically, and about 800 feet on
the slope or dip of the lode. The first shaft sunk by the Manhattan Company cut the
lode at a depth of 180 feet. Levels were then run on the lode, west 360 feet and east
2:l0 feet. In the mean time the shaft was continued vertically. At a depth of 220
feet a cross-cut was run for the lod0, cutting it at a point 120 feet northeasterly
from the shaft. Levels were extended from the cross-cut, ou the lode, east 400 feet
and west 265 feet. The shaft was then drivRn down to a total depth of 330 feet. At
~nt 300 feet from the surface a second cross-cut was run 11ortheasterly for the
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loue, striking it at a point 320 feet from the shaft. Levels were run from this point as
before, east 515 feet and west 520 teet, making the total length of this thad level
1,035 feet. It may ue inferred from this that the levels extend beyond the boundaries
of the claim, but snch is not the caRe. This is owing to the nuinerolJs crooks and
fanlts on the line of the lode.
· While the ground thus explored was being stoped out, a new shaft (called the Oregon shaft) was sunk on the Oregon lode 550 feet northeasterly from the North Star
shaft. This new shaft cut the .North Star lode at a vertical depth of 500 feet. Levels
were then run, east 425 fe~t and west 3!.0 feet. All these levels were connected. by inclines on the dip of the lode, and a large amount of pay-ore has l·een stopeJ out cast
and west as far as the levels have been extended. The extent of the lode explored
from the levels d.escribed is about 700 feet long from northwest to southeast by GOO
feet on the dip of the lode, includiug the 500-foot level. There are some barren spots
and low-grade vein-stuff that will not pay to stope out of this area, but there are several large blocks containing pay-ore between the third and fourth levels; !Jut the best
chutes of· Ol'e have been taken out so ti.u as known.
The following statement wilL show the results obtained from the block of ground
worked through the North Star shaft, as above clescril.Jed, from October, 1866, to December 31, 1871, and extending from the old surface-workings down to the :300-foot
level, making a block of ground 400 feet deep by 700 feet long :
Whole number of tons worked, !1, 130/090%.
Bullion produced ....... _..•....... _. _........•..... _... ___ .......... _. $828, 504 62
Total cost mining and milling .. _...... --· ___ --· ............ _........... 501,736 71
Net profit from North Star mine, above 300-foot level.. __ .... __ ....... 3::!6, 767 91
The vein continues below the 500-foot level as strong and rich as at any point above,
and, as it shows every essential character of a true fissure-lode, there can be no cloubt
of its continuity and value. The vein is further proved on tbe east by the Timoke
mine, and on tlle west by the Bnel North Star, both of which have been very productive mines, so far as they have been worked. The Timoke has been worked clown
ou the incline of the vein :{50 feet deep, and the Buel North Star has been worked by
the Pacific Company down on a line with the 500-foot level in the Manhattan Company's shaft.
2. The Oregon lode (1,000 feet) is nearly parallel in course and dip with the North
Star, and is situated about 225 feet above it, (or northeast,) measured at right angles
to the dip of.the lode.
The surface portion of the lode bas been worked by an incline, anu levels from it,
to a. depth of 360 feet ou the incline of the lode. The Oregon vertical shaft cut the
vein at a depth of 240 feet below the surface, and at a depth of 290 feet a cross-cut
was run northeasterly, which cut the lode again. At 340 feet deep a second cross-cut
was run northeasterly cutting the vein again. From all these points levels have been
run each way on the lode. Small portions of the lode Lave been stoped out from the
lower levels. The remaining portions are virgin ground, and contain large quant1ties
of rich ore. The average length of the lode, proven by these levels, is about 6,W feet,
and from the surface out-crop down the incline of the lode to the 340-foot level is
about 700 feet.
The amount of ore taken out of the Oregon lode from the three levels run from the
shaft and tbe small stopes made is 1,517 tons 1,118 pounds. The bullion-yield was
$4n,560.11, giving an average value per ton of $:H2.
3. The Blue lode lies under the Oregon, and abont midway between it and the
North Star. It is a small vein carrying some rich ore, but has not been explored sufficiently to prove its value. Next above the Oregon are three other veins that have
been cut by the northeasterly cross-cut from the Oregon shaft on the 290-foot level,
the Fortuna, the Black, and the Joe Lane. These lodes have not been followed far
enough each way from the cross-cut to determine their extent and value, exc<.>pt the
Black lode, which has been driven up on a short distanct', and 187t tons 9f rich ore
taken out, which ga,ve a yield of $51,785.12 in bullion, or an average of $~70 per ton.
A number of other small veins were cut by the cross-cut, all showing some ore.
The Southern Light, Savage, and Seymour mines are all on a large, strong vein
that lies a short distance south of the North Star lode. This is generally called the
Savage lode, and it belongs to the second system of veins, or those having a more westerly and easterly course and steeper dip. Its course is N. 54° W., and its dip 56°
northeasterly. This is a strong and true fissure-vein, having an average width or
thickness of 18 inches. The principal work has been done in the Savage mine.
The Seymour mine, lying west of it, had some good chloride-ore on the surface, but
it bas not been followed in depth.
4. The Southern Light, lying east of the Savage, bas been worked down but a
short distance, where a cross-course broke the lode, and it has not been recovered.
This slip or fanlt has a conrse north and south, and dip of 40° \V. Every veiu on the
south slope of Lander Hill bus been faulted or slipped by this cross-break. An incline
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was sunk on the Savage ground to a depth of 360 fe~t. This incline is 450 feet west of
the Southern Light boundary, and all the ore taken out lay east of the incline and
west of the slip. This block of ground was of triangular shape, and continued rich
down to the slip a.bove described. About 2,113 tons of good ore were taken out of this
portion of the ground before it came into the possession of the Manhattan Company,
the aggregate yield of whwh was $270,000. There have been some attempts made td
recover the lode east of the break, but so far without satisfactory results.
5. The Alida lode is an under-ground discovery made in a cross-cut south of the Southern Light. It is a large, strong lode, 1 to 4 feet tllick, carrying streaks and chimneys
of fair average ore; 103 tons worked gave, in bullion, $20,714.63, or an average ~·ield
of $~00 per ton. This vein belongs to the same class as the Savage aud Southern
Light, and appears to be conformable to it in course and dip. Explorations are now
in progress to get the lode east of the great line of fault.
Tlw foregoing described lodes compr!se only those that have been explored to a greater
or less extent in the section across the rich belt from tho Alida to the Black lode,
above the Oregon mine. The whole distance has been cross-cut at pomts l.>elow the
surface, varying in depth from 170 feet to 500 feet. All veins cut by these levels, and
not known to crop to the surface, have been located by the Manhattan as "new discoveries."
6. Those cut in the cross-levels run from the Oregon shaft are as follows: 1st. On
tho 170-foot level, the Blind lode, 65 feet north of the shaft; 2d, tlle Miantonomah, 186
feet from the shaft; 3u, the Stetefeldt, 256 feet from the shaft; 4Lh, the Frost, 314
feet from the sllaft; 5th, the Huber, 384 feet from the shaft ; 6th, the Alliancfl, 411
feet: 7th, the Lee, 4fl3 feet; 8th, the Pan·ell, 516 feet from the shaft. This 170-foot
cross-cut northeasterly has been extended 5(:)0 feet. Of the eight lodes cut by this
cross-level there are tllree that have been followed by levels each way, viz, the Blind,
Frost., and Alliance lodes, aml the work on tllem is still progressing with satisfactory
resnlts.
7. South of the Oregon shaft the Curtis, Antarctic, Pacific, Hiko, Research, Alsop
and R y lodes have been cut, making a total of fifteen blind lodes discovereu by
nndergrou nd cross-cutting.
The Manhattan Company owns another set of claims north west of those above
mentioned, and in the same rich silver zone of country. The most prominent of these
are tlle Isabella, Dollarhide, Mohawk, Graham and Ashley, and O'Connell lodes. Of
this north westerly group the explorations are now in progress, and very rich ores are
being extracted.
1. The Isabella is a well-defined and promising vein, carrying high-grade ore.
An incline 200 feet deep, and levels run each wa.y, llave proved the clJaracter and value
of the mine; 704t tons of ore have been extracted and reduced in the ManlJattan mill
that gave a product, in bullion, of $147,357.96, or abont $209 per ton of 2,000 pounds.
2. The Dollarhide is a westerly extension of the Revenue. This is a small vein of
very rich ore; It will probably average about 8 inches in thickness. An incline is
now down 2RO feet on the lode, and levels are being driven on t.he vein. Seventy and
a half tons of ore worked from tllis mine gave a yield, in bullion, of $~2,412.44, or an
a\·erage of about $315 per ton.
3. The Ogden incline is on the O'Connell lode, and is now down 400 feet. It strikes
the dip of the lode at 240 feet from the surface, and then follows the vein. This is a
well-defined vein of 12 to 18 inches, and, from its general appearance, is snpposed to
be a ·w esterly portion of the Black lode. The ore is high grade, but has not yet been
milled.
4. The Graham and Ashley has an incline down 300 feet on a good vein 8 tfl 10
inches thick, of high-grade ore. One hundred and sixt.y-six and a half tons of ore
from this mine gave, in bullion, $37,482.18, or $224 per ~on.
.
5. The Mohawk lode has an incline down on the dip of the lode 460 feet. The
vein is from 4 to Hi inches thick, and carries exceedingly rich ores. Three hundred
and fifty tons of ore extracted from the ir.cline and levels from it llave been milled,
giving a yield per ton of $435, or a total yield of $152,282.89. The net profits from
· tllis small lot were $62,861.06. The ore in the westerly stopes and in tlle bottom of
the incline holds equally go9d as that already stoped out.
In addition to the mine~ described, tlle company owns a group of mines near the
head of Marshal Calion, abont one mile south of the Lander-Hill group, and on the
south slope of Union Hill. The principal mines of this group nre the Congress Independent, \Vhitlatch Union and Camargo. The explorations on this gronp are not extensive. Most of the work lias been done on the Whitlatch Union and Camargo. The
vein is oue of the largest and most promising in the district. It is from 1 to 5 feet
thick, and bas produced a large amount of gootl ore near the surface, but, as most of it
was taken out before it came into the possession of the Manhattan Company, I have
no authentic data of the earlier workings. There haYe been extensive faults and slips
in this great lode, and the original owners lost it entirely. Since the Manhattan Company has owned the property a systematic exploration of the ground has been com-
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menced. During the progress of the present work several blocks or detached portions
of the lode have been found, and 2G1 tons of ore taken out, giving a yield of $J2,u70.23,
or about $125 per ton. There can be no question about finding this lode below the
surface breaks; it is only a question oftime a 1d labor. It will probably be found within
a short distance east of the present workings. The character of the ground a.nd the
form of the hill would seem t,o indicate that most of the broken country has been
passed. The unexplored claims belonging to the Manhattan Company are too uumerons to describe. A majority of them are situated in the rich zone of silver·bearing
country that passes through the district. Most of them are known to contain good ore
in the surface outcrop, and are identical in character with those lodes that have been extensively worked, and as there is not a single lode in the rich belt that is known to be
barren of ore, it is reasonable to suppose that many of them will prove as good as those
now being worked.
The reduction-works consist of a 20-stamp battery; 1 rook-breaker; 1 Stetefeldt
chloridizing furnace; 8 amalgamating-pans; 8 settling-pans; retort-room with smelting and assay furnaces; one refining-furnace, and all the appliances needed for the
proper handling of the ores. The driving-power consists of four tubular boilers, 48
inches diameter, by 16 feet long, (only two used at one time;) one engine, 18 inches
diameter of cylinder, by 42 inches length of stroke; one machine-shop, with lathes,
(driven by donkey-engine,) and complete set of blacksmith's and carpenter's tools.
The works are complete in every part, and capable of reducing 20 tons of ore per day
of twenty-four hours. There is no mill in the State that does better work or is kept in
more constant use.
The reduction-works as they now stand, including furnaces, shops, storehouses, of.
fices, &c., have cost the Manhattan Compa11y about $180,000;
The hoisting-works and pumps on the different mines have cost as follows:
Oregon hoisting-works ...•.... -- .•... --. --.- ...... r- •• --- •• ---- •• --.-:
North Star hoisting-works .........••...•..........• _....••.... _ .. _..•
Mohawk hoisting-works, (donkey)------ ...... -------- .... ·-----·-·--·
South America hoisting-works ......••...•.. ____ ....•... ·----- ____ ....
Whitlatch hoisting-works, (donkey,) ..•.•.......•..........••.•........
Isabella hoisting-works ........ ---· ...•.......•.•...•...• ·--------- ...•
Dollarhide hoisting-works .. _....••••• _..•.. _...•..... _..... __ .. _.. _. _.
Grover Tunnel hoisting-works .. _•...••..•.. _...•.•......•... _•......•.•
Two extra donkey-engines, ready for use. __ ......•............ _.. _..••
Two extra horizontal engines, 10 by 20 inches each ...........•....•..•

$22,800 12
1~,876 75
791 05
1,204 58

Approximate total cost of machinery and improvements .... ....... _...•.

237,530 76

758 :26

7,000
1,500
1,200
1,800
1,600

00
00
00
00
00

Add to this the cost of mines and properties purchased within the last
five years ...•... _...........•.•....•.... --. - . -....... - - - - - - - - - - -- - - - - 92,712 '33
Explorations and dead work for opening the mines, estimated •.. _.....•. 200,000 00
Cash investment, exclusive of original purchase_... . . . . • • . • . . . • • • . . . . . .

530, 243 59

The present stock of supplies on hand is as follows:
Salt in store-house_ .. ___ ..... _.... __ . __ .. __ ... _.. __ ........ _____ ..•...
Quicksilver ___ .. _. _. _. ___ . _.. _.... _.................. _....• _...• _. __ ..
Fuel, (wood and charcoal) __ . _. _......... ____ . . .. __ . . ... ___ .... _.. __ .. .
Tools and extra machinery. __ .. _. ________ . _. _.. ___ . _.. _... _.. _. __ .... .
General supplies-steel, powder, candles, oil, &c ... _..... _ .... _.. ___ ... .
Mine and mill timbers .. ___ ... _... __ ... _. ___ ..... _....• _..... _...... _..
Stable supplies ..... - . _•......•.•.•.......... _..••.....•..... ___ .... _•.
Live stock and wagons ....•...•.•.• _ .•.....•.•.•.•. _•.....•...........

$13,848
9,700
34,292
16,658
24,622
1,800
2,673
3,028

Total supplies on hand January 1, 1873 .... _-- -·. ____ . __ .... _.. __ . ·----·

106,624 98

35
1~

72
29
79
66
49
50

'l'his large stock of supplies is necessary for the winter months, but is allowed to
run down in the spring and' summer to about one-half the above amount. This will
make the average stock of supplies necessary for the efficient management of the. business about $75,000.
During tlJe years 1868-'69 the company had much difficulty in procuring efficient
labor. This was owing to two causes: 1st. The discovery of the White Pine and Pioche mines drew off a large portion of the best miners, leaving a very indifferent class
of workmen in this district ; and 2d. The veins being small and the underground work
much spread out and scattered, it was found to be impossible to get faithful, honest
work done. These difficulties appeared at one time to be almost fatal to the success of
the enterprise, but they wero overcome by a radical change in the labor manafO'ement.
This was effected by the adoption of the contract and tribute system for al under-
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ground work. This change could not be made suddenly without a large falling off in
tho product of the mines, but the company contented itself with doing custom-work
in their mill, and allowing the work on its own mines to lie comparatively idle. Tho
miners, bo,Yever, gradually became reconciled to the change, and the work of development and consequent yield of the mines has steadily increased during the lal:lt two
years. The present tribute system bas become established, and a good supply of Cornish miners are now settled in the distr!ct.
Manhattan tunnel, (6,000 ftlct long.) It is proposed to run an adit level or draintunnel from the southwest base of Lander Hill, commencing at the mouth of Pony
Canon below the town of Austin, and drive it on a line N. 83° E., magnetic, to the
Oregon shaft, a horizontal distance of 5,560 feet, and thence until the North Star lode
is cut, making a, tota,l length of 6,000 feet. At the Oregon shaft the vertical depth
will !Je 760 feet below the surface, and at the intersection of the North Star lode the
vertical depth from the surface will be 810 feet.
The advantages claimed for the proposed level are, 1st, the drainage'oftbe rich belt
of ground to the lowest possible point; 2d, furnishing a cheap line of conveyance for
all ores extracted within reach,. of the adit; 3d, giving better ventilation to the mines
than can be procured from the surface alone; and 4th, the chances of making valuable discoveries of lodes that do not crop to the surface, or that are not known to be
rich at the surface, and haYe not been explored in depth.

The operations of the Pacific Mining Company (limited) have not
been very encouraging. The report of the directors states that the
value of the bullion sold .during the past year is £22,692, of which
£13,430 was for ore milled with the Manhattan Company, and £9,261
for bullion produced from the Mettacom Mill, and from the sale of ores
in Liverpool. Up to October the directors bad the fullest hope of continued remittances, but a letter then received from Uaptain Prideaux
gave the first intimation of a break in the vein at the 400-foot level
having occurred, and the consequent serious falling off in quantity and
quality of the ore. From this date the mine has been worked at a
heavy loss. The operations at Lander Hill have been brought witbin
the narrowest limits, and the superintendent will endeavor to meet the
monthly cost from the proceeds of the mine-working it upon the tribute
system. The company was indebted at the end of December, at Austin,
£2,344 14s. 2d. To enable the company to continue working, the directors propose to increase the capital by 15,000 shares of £1 each, to bear
a preferential divivend of 20 per cent.
·
The Citizens' Mill and J\Iettacom Mill have both worked only a very
short time during the year, and were stopped entirely during the latter
part.
Eureka district.-This district has continued to hold the position of
the foremost smelting-district in the West. Extraordinarily large
velopments of lead-ore have been made in the older mines, and quite a
number of other mines have sprung into notice, which were hardly
known by name last year.
The Eureka Consolidated Company still takes the lead, as far as magnitude of operations and product of '' base bullion" are concerned; but
several other companies have sent large quantities of argentiferous lead
to market, and among these the Richmonu Consolidated (limited) is the
principal one.
The mines of the Eureka Consolidated Company on Ruby Hill have
been repeatedly described in former reports, to which I refer for general
description of the work heretofore done on them. In August, 1872,
when I visited the mines, the company had erected and put in operation
small hoisting·-works on the Windsail shaft, which connects with the
Lawton tunnel. From the floor of the latter a shaft IJO feet deep had
been sunk, near the east line of the Sentinel claim, which stood in an
excellent body of ore. From the bottom of this shaft a drift was being
driven west, which bad reached over 100 feet in length ami was all the
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way in good ore, the latter getting richer in silver as. the level progressed
westward. During the latter part of the previous year and the first
half of the year 1872 the ore mined by the company and sent to the
smelting-works bad nearly all come from the east end of Rul>y Hill,
partly from the Sentinel and partly from K K ground. This ore was of
very low grade, containing only about 12 to 15 per cent. of lead, and
rarely over $30 in silver and gold. The consequence was that it took
these 9 tons of ore to produce 1 ton of bullion wurth $260 in gold and
silver. But since the drift running west from the winze in the tunnelfloor had advanced 50 or 60 feet the ore became much richer in lead and
also in gold and silver. It is remarkable that the contents of gold and
silver in the bullion remain always about the same, whetherit take4 tons
or 9 tons of ore to produce 1 ton of lead. This shows that there is a certain and constant proportion between the contents of lead and those of
gold and silver in the ore; in other words, gold and silver must both
be contained in the lead-ores. At the same time it is certain that an increased proportion of arseniate of iron in the ore brings an increase of
gold, over and above the usual proportion, into the lead-bullion and
speiss.
The smelting-works of the Eureka Consolidated Company have undergone considerable alteration since my last report, their capacity having
been much enlarged. The shape of the newer furnaces, each of which has
a capacity of 50 tons in twenty-four l10urs, is also different from that
of the older ones, being now rectangular. A more detailed description
of the furnaces and their working will be found under" Metallurg-y," in
another part of this report. The official report of the Eureka Consolidated Company below gives the details of the company's business during the last year.
The hoisting-works on the Windsail shaft were finished on August 19;
those on the Lawton shaft on September 4. Sinking has been steadily
carried on in both shafts, and the ore-body bas been reached in both.
At the time of the superintendent's report, October 4, 1872, there were
30,000 tons of ore in sight, equal to a supply for the smelting-works for
a period of six months. At the same time furnace No.5, the last of the
large class of shaft-furnaces, was completed at the company's reductionworks, which bad then a capacity of 200 tons of ore per twenty-four
hours. New shafting bad been put into the furnace-building, to transfer the power from the engine to the breaker and the five large Sturtevant blowers. A Knowles steam-pump had also been put up, which
commands the coal-pile and the smelter building.
The secretary of the company makes the following financial statement
for the year e.o.ding September 30, 1872:
RECEIPTS.

For sales material, horses, &c .. ____ . _____ •• ___ .. ____ .• ___ ••••••• ____ .
$1,062 55
For rebate for overcharges on freight ____ .• _- _- . ___ •. ~ ___ • __ • _.... _. __
1,273 42
For exchange on coin-drafts .. -- .... -.- ..•••••.•• - •••••• _••• _••.. _••••
3,525 87
For proceeds 3,019 tons base bullion refined, (including 1,430 tons of last
year's product)-----·----·----·-----· ....... ------··-----------·---- 1,159,508 78
Approximate value 1,981 tons at refining-works and en route.----·· ___ _
641,160 00
1,806,530 52
DISBURSEMENTS.

For construction and improvements. ____ •. __ ~ _- _______ • ___ •• __ ••••• _.
For mine-account_._ . . ___ . ____ .• ___ ..... _. _. _ . ___ •• _.. ________ .• ____ .
For smelting account. _____ ·----···---··----·-----··----··----·-----·
For general expense Eureka .••. --··----·--- .••• ---··----··----··----·

$54,958
251,802
680,330
41,298

54
46
26
96
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For expense San Francisco .......................................... .
For interest, &c .................•........ -.•... -..... ---- ......... .
For freight, refining, &c., on bullion ...•.•....•........................
For office-fixtures ........•..........••....•...... -- ...... - .......... .
For dividend No. 6, paid stockholders ................................ .
For real estate Eureka.---- ......................................... .
For house for use of assayer ...... ~ .................................. .
For wood-ranch .................................................... .
For mining-property ............•....................................
For bills payable ...........•.....•.....•.........•..................
For book-accounts ....•....................................•.........
Balance bullion-receipts over disbursements September 30, 1872....

$11, 00]
23,1:.25
259,101
75
50,000
1, 500
1, ~00

43
82
47
00
00
00
00

718 98

2, 0~:) 50
25,000 00
682 88

1,402, 819 30
40:3, 711 22
1, 80ti, 530 52

R.ESOURCES AND LIABILITIES.

Resources:
A. M. Ellsworth, superintendent .....•...................... $1, 71:~ 98
Supplies at Eureka, as per inventory ...................... .
5,116 50
Charcoal on band ........................................ . 150,665 92
Base bullion, 1,981 tons ........•............•...........•.. 64~,160 00
$798,606 40

Liabilities:
Overdrafts .... .........•....••..•••..••••••..•............ $169, 327
Drafts against bullion-shipments. • . • • . . • . • . . . . • • . . . . • . . . . . . 328, 588
Superintendent's drafts, not presented ..•.••. .. •.•...... •. ....
9,569
Book-accounts not due.....................................
R, 374
Bills payable...... . . • . . . . . . . . . . • . • • . . . . • . . . • • • • . . . . . . . . . . . 75, 000

94
85
10
72
00

590,860 61
Net resources September 30, 1872 . • • • • •• • . . • • • • • • . . . • . • . . • • • • . . • • . . . 207, 795 79
798,656 40
ANNUAL PRODUCT AND EXPENDITtnmS.

Product:
Base bullion, 3,570 tons, of which 1,589 tons have been
refined, yielding... . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $608, 339 60
Base bullion at refining-works and en route, 6,981 tons...... 641,160 00
----$1,249,499 60
Expenditures :
Construction and improvements...... . . . • . . . . . . . . . . . . . . . • • • $54, 958 58
Mine-account, including supplies on hand .................. 251, tl02 46
Smelting-account, including supplies on hand........... . . . . 680, 330 26
General expense Eureka................................... 41, 29tl 96
Expense San Francisco.................................... 11,001 43
Freight and refining on bullion ......................•..... 259,101 47
Interest,&c .................•.........•.......•........... 23,125 82
Office-fixtures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
75 00
Real estate Eureka........................................
1, 500 00
House for assayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 200 00
Wood-ranch.... .. .. .. .. .. .. .. .. .. .• •• •. .. •. •• .. .. .. .. .. ..
718 98
Mining-property . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . • . . . • . . . . . . .
2, 023 50
Dividend to stockholders . . . . . . . . . . . . • . • . . . . . • . . . . . . • . . • . . . 50, 000 00
Bills payable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25, 000 00
Book-accounts............................................
682 88
--~- 1,402,819 34
Disbursed over annual product •.•.••.••..•.••..•.•••..•.•••.•.•

153,319 74

COST OF EXTRACTING ORES.

Expense of extracting and hauling to furnaces 32,170 tons of ore is .•.••. $251,802 46
Supplies on hand September 30, 1871...... • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •
3, 100 00
Less supplies on hand, per inventory .••.•••••••••••••••••••.••••.•••••.
Or $7.84 per ton delivered at furnaces.

254,902 46
2,627 50
252,274 96
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COST OF S:\IELTIXG ORES.

Expense of smelting 3,109 tons of ore is ........... _....•... $680, 230 2G
Coal and supplies on hand September 30, 1871 ..••• _. . • . . . . • .
1:2, 4:25 79
- - - - - - $722, 756 05
Less supplies on band, per inventory ............... _..... _..
Less coal on hand, per inventory .... _..................... .

2,489 00
150,665 92
153,~54

92

569,601 13
Or $18.33t per ton.
'l'hirty-one thousand and sixty-nine tons of ore reduced proclnce 3,570 tons of bullion, or 8.42 tons of ore produce 1 ton of bnllioJJ, at a cost of $~20.4:3 .
Transportation, refining charges, &c., aggregate, per ton, about 8• G.
W. W. TRAYLOR, Secreta1·y.

The Richmond Consolidated J\:Iining Company (limited) has bad much
trouble during the year 011 account of the title to tbe mine, as will be
seen in the following report of tlw directors, which also giYes a. limited
review of the company's busiuess:
The first year of the company's operations expired on the 31st of August last, but, as
the accounts were only receiYed on tlw 22d of October, it h[<S not lweu po~sil.Jle to prepare the Lalance-sheet and statement of accounts earlier. The directors have on several occasions sent to the shareholders statements relating to the affairs of the company;
but as these may not have been seen by many of the present proprietors, it is deemed
allvisable to advert to them shortly. In order to satisfy themselves as to the value of
tile mine, the directors, before concluding its purchase, engaged the services of Professors Clayton and Fisher to examine anu report to them thereon. Copies of these
reports, which were most favorable, were sent to the shareholders. To insure the
proper legal transfer of the property from the vendor, then in Eureka., the board deputed one of the directors, 1\fr. Streeton, a banister, to go out to attend to the completion
of the purchase, examine the property, and inquire into the best mode of conducting
the business in future. Copies of Mr. Streeton's report ·were also forwn,rdetl to the
shareholders. \Vithin about three weeks from the date of the first general meeting-,
which was helU on 1st December, 18il, tho board received intimation from the manager, by cable, that the title of tile company to its property was <lisputed, and an
attempt bad Leen made to obtain possession of the mine by force, which harl been successfully resisted. It was extremely difficult, at such a distance from the scene of
operations, to obtain full information of this attempt. or of the nature of the case set
up against the company; the directors therefore caLled to the manager to hold the
mine at all hazards until they could send out a representative of the company. Mr.
Corrigan, a mem her of the board, undertook to go out to attend to this matter, and he
was accompanied by the vendor, Mr. English, who had a short time previously returnecl
.from the mine. The fearful snow-storm in January last kept both those gentlemen
prisoners ou the railway for a month, a most unfortunate delay, 'vhichgreatly increased
the cost of defending the property, as it had to be retained Ly force during the whole
of this time. The adjustment of these claims occupied a long time; and although the
local legal advisers were of opinion that there ·was a good gronnd of defense, they
ad vised that it woulu be better, if possible, to compromise the matter, as some of the·
questions raised bad never Leen decidcu by the American courts, and the company
might be involved in litigation for two or three years, during which time the working
of the mine would be stopped. In the end these claims were all set tied by purchasing
the Tip Top mine, (a property adjoining the Richmond mine,) and certain other
assumed rights, which purchase the directors have no reason to regret. rrhe- directors
desire to express their thauks to their manager for the energetic steps ho took in
defending the mine, often at the risk of his own life, and also to those who acted under
him. During this period of anxiC'ty and suspen!:ie no profitable work was done at the
mine, but Mr. Corrigan and the manager availed themselves of this opportunity of
]JUtting up new and more efficient mac'llinery and buildings, and of addiug to the efiiciency of the working plant generally. On the 24th May smelting operations were
recomm enced; these eontinucf1 very satisfactory for some time, the first IJC\Y GO-ton
furuace ;yielding as mneh as $23,000 in bullion the first week in August; the second.
furuace of the same dimeusions diu not, ii:om some unexplained cause, succeed so well.
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Tho directors, however, have the pleasure of informing tho shareholders that the smelting if:! again satisfactory, as the following results will show;
Bullion
Bullion
Tons
product
Tons
pro11uet
smelted. in dolls.
smrltctl. in doll:>.
Week endinp: September 4, 1872 ... 220
12, 000 Week ending October lG, 1872 ..... 159
7, lUO
Week ending September 11, 1872 ................. . ·week ending October 23, 1<372 .... . 140
8, 100
Week ending September 18, 1872 .. 108
5, 200 Week ending October 29, 1872 .... . 190
10, 800
Week ondin~ September 25, 1872 .. 176
9, 900 Week ending November G, 1872 ... 300
15, 0 0
Week ending October 2, 1872 ...... 200
9, 800 ·week ending November 14, 1872 ... ::140
lB, 0011
W(ek ending October!!, 1872 ...... 160
8, 000 Week ending November 20, 1872 ... 336
20, 700

As regards the grade of the ores, both in the Richmond and Tip Top mine, the directors have every reason to be satisfied; the quality continues to improve, and by ti.Jo
last return it will be seen that we are now smelting ore of the value of $60 per ton.
The first ore reacbed in the 'l'ip Top mine was not much above $40 ore, but the deeper
the shafts go the richer the ore becomes. This fact is of great promise for the futnre,
and tends to prove the value of this ac()n isition to the company's property. The fear
of tho supply of charcoal being monopolized before the winter, induced the manager
to make large contracts during the summer, and ou tho ~M day of Septemher be reports
having in stock 215,000 bushels; this, with the wood in store, 'and the 3,000 tons of ore
then on the dumps ready for smelting, absorbed £21,750 ; but, as a cou::,;equence, tho
manager expects to be able to work the miue advantageously through the winter
mouths. After pa,vmeJJt of the purchase-money of the mine and the preliminary expenses, a sum of£ 18,000 only was left for working capital, erecting two new fnruaces,
and all other purposes. It will be seen by the statement of accounts that the cost of
erecting tho new furnaces, buildings, engines, nncl machinery of the Tip Top mine, of
defending the Richmond mine, amounts to £:3H,921; and that the expenses of accuumlating ore and charcoal for future use amounts to £21,750; together, £61,7()1. Of this
snm a portion bas been provided ont of vrofits, and the sum of £4~,440 bas beeu trant>mitted from London ; and in order to scud this sum the directors have had to exercise
their borrowing powers to the full extent, namely, £25,000. The company basin~
ueen called upon unexpectedly, as before mentioned, to incur heavy and unforeseen
expenses iu defencli!1g the mine, tho board represented these circumst~tnees to tho
vendor, and urge<l npon him that the ease was one calling for some consideration on
his part, aud the directors have mnch pleasure iu stating that the vendor llas placed
at the uisposal of tho boanl 2,000 fully paid-up shares, which have been transferred to
a,ud are now in the possession of the directors for t;be benefit of the shareholders. On
the 24th October last the manager wrote that a suit bad been entered by the Eurek<l>
Consolidated Company, as owuers of the Lookout ruiue, against himself and the corupnny, askiug for a survey to be made of our workings, and alleging that we were not
l'ntitled to any ore which might be under their surfacc-cl::1im, (technically known as a
square location.) As Mr. Corrigan at this date was about to visit America upon busiuess of his own, the board gave him full power to attend to this matter, and at his
n'quest sent out a shareholder intimately acguainted with the process of smelting at
tbe same time to confer and advise with biro. These gentlemen left Liverpool ou 2d
November. From a letter since received from Eureka, the directors feel confident that
the claim on the part of the Eureka Company is nujust, aud one that cmmot be Hnbstantiate(l. The accounts show a profit of £16,00~ 19s. 9d. as the Tesult of working tur,
mine during the year. Six: thousa.11<l four hundred ponnds of this amount was <livided
among the shareholders in April last, when the directors declared a diyidend of 4s . per
share. The rem aitl(lcr, £0,60~ 19s. 9d.; will be available for dividend if the shareholders so desire. As the directors e:s::pcct to be able bencefortll to pay dividends qnarterl~',
it is proposed at the meeting to ask the sharclloldPrs to authorize the directors, from
time to time, to declare dividends of such amounts as they may think fit..

The case alluded to in the latter part of the report bas uot yet been
decided by the courts.
Furnace No. 2, which is mentioned in the report as not giving satisfaction, was in tbe course of coristruetiou when I visited tlle works in
the summer. It bad the form of a ·n~erted pyramid, all the sides
inclining equally toward the hearth. With this exception the works of
tbeRichmond Company are constructed in the very best and most efficient
manner, though a good ~ieal of money has evidently been expended for
the sake of appearances. The company's smelting operations are
further described in another part of this report nuder "Metallurgy."
During t,he calendar year lb!72, the compauy's works have produced,
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according to data furnished from the aceount-books by l\fr. Howell to
Mr. 0. H. Hahn, who kindly transmitted the same to me:
Tons lead.

Gross yielcl gold,
silver, ancllead.

::191. 0

$7G,t:l95 74
114,401 55
142,684 49
1~0,607 21

1,438.5

453,678 99

First quarter...... . . . • • . . . . . . . . . • . . . . . . . • . . . • • • . . . . . . .
•cond quarter . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . .
Third quarter ........................... .,. ····r· .....
Fourth quarter .......•.. :. . • . . . . . . . . . . . . . . . • • • • . . • . . . .

215. 5
391. 0

441.0

·The Ruby Consolidated Company (limited) is a new English company·,
·which owns fifteen mining claims in the vicinity of Eureka. The mo8t
important of tilese are tile Dunderberg, situated in one of the side
cailons at tile head of New York Ua:iion, about two miles south of the
town of Eureka. The country rock here is shale and limestone, rUIJ·
ning north and south, and dipping west. . 'rhe Duuderberg crm;ses the~e
rocks nearly at right angles, running easterly an<l westerly, and dipping
north. There are several inclines sunk, two of which follow the vein,
the latter having a dip of about so near the surface, and down to a
depth of 60 to 70 feet. Here the uip suddenly changes to 450 N. Tlle
third incline, which is intended for the main working shaft, is started
below the outcrop of the Yein, in the shales, which here form the footwall. It will strike the vein below the point where the dip becomes
steeper than near the surface; but if it is to be kept straight, as it
ought to be as a working shaft, it must cross the vein at inconsiderable
depth, leaving the latter after that under the floor of the incline; and
the deeper the incline becomes, the more will the vein recede from it~
thus necessitating longer £Lnd longer levels at every statiOll which is
gained in depth. The correct way, it seems, would have been to start
the working incline above the outcrop at a point which conld have been
easily determined by survey, and from which an incline of 450 would
have struck the vein where it assumes that dip. This incline, after once
striking the vein, could have been kept in it, and a shaft straigllt for
its whole depth and for the larger part in ore would have been the result. vVhere exposed, the vein is from 3 to 5 feet thick, and filled in
some parts with very solid oxidized ores, carrying here and there pockets
and nodules of galena~ while in others it contains soft pulverulent ferruginous carbonates. The claim is 1,600 feet long, about 800 of which lie
in the limestone, while the rest is in the Rhale. 'l'he Dunderberg ore contains 12 to 16 per ceut. of lead, and from $40 to $60 in gold alHl sih·er.
·About one-quarter of the latter Yalues is gold. The ore contains a
considerable proportion of lime anu iron oxide. The so-called " black
carbonate;' occurs occasionally.
The Lord Byron, Valentine, Ida, Dudley, and Valentine Day are five
claims belonging to the Ruby Consolidated Company) and situated ou
the south side of a lateral ridge running eastel'ly from Prospeet 1\lonntain. :Most of these are so-called ''pipes," i. e., round shaft· like antl
nearly vertical cavities in the limestone, which are partly filled with
carbonate of lead, iron ore, spar, bunches of quartz, &c. Galena occurs
Yery suboruinately. 'l'hese "pipes'' have a diameter of from 4 to 10
feet, and have no connection between each other, at least not so far as
present developments show. They are, however, nearly all situated on
the contact between the limestone and a stratum of shale. Some of
these pipes are excaYated so as to form shafts of cousiderable deptu,
tile Byron, for instance, being 210 feet deep. In the bottom is gray
carbonate of lead, and above all the ore is taken out clean. There is
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JJone in any direction outside of tlJe sbaft. Tbese pipes are eridentl.r
eavities formed in tbe limestone by water. This appears fi·om the fact that
they all cce:u immediately at or uear the coutact with tlle shales, whielt
are imperY.ious to water, and which would therefore arrest the water
runn]ng tmvards them in the limestone above.
Tbo ore from the Lord Byron and the Valentine assays from $±0 to
$50 in geld and silver, and contaius little lead. In some of these pipes
occur!~. a mineral very mllch resem~ling stetefeldtite, which is rich lu
silYer.
The Eldorado, also belonging to the Ruby Consolidated Company, is
situated on the western slope of Prospect ]\fountain. A uumber of
sltallow shafts have been sunk here immediately below the summit of
the mountain. These disclose a thin layer of very rich ocherous ore
lying between the solid rock and the surface detritus and soil. The
streak follows tlle slope of tlle mountain, and is evidently the dislocatl~d
croppings of a vein abo\·e. This seems to Lave been found at last on
the very top of the mountain, where a narrow crevice, filled with the
::::~arne kind of ore, bas been sunk upon with a shaft, which was some 40
feet deep in August. The vein runs east and west, m·ossing the ridge,
aud dips steeply south. It is not over 8 or D inches thick, but the ore
assays from $80 to $400 in gold and silver, and 15 to 20 per ceut. of
lead. This ore is the richest so far discovered in the district.
'fhe Bullwhacker, another of the Ruby Consolidated Companr's minf'~,
lies a considerable distance away from those described heretofore in the
northernmost spur of the foot-hills of Prospect 1\Iouutain, close to tlle
plain below. It occurs in a stratum of shale running across the ri<lge
irom west to east, and which is itself erossed lower down towar<ls tue
plain by a dike of rhyolite. The Bullwbacker is not a veiu, but a series
of pockets in a zone runniug east and west; aU the ore-bodies dipping
at varying angles easterly and southerly. The shale around and Let\veen the pockets is considerably altered, being replaced, in many
cases, by a yellowislJ-white clay with many ''slicken-sides." The ore of
the Bull~Yhacker is carbonate of lead in a talcose and caleareons 'g angue;
in the carbonates occur very large bodies of galena, probably Jarg,er
thau in any other mine in Eureka, The contents of the ore in lead vary
from 35 to 62 per cent., and in silver from $13 to $50 per tou. Tlle
deepest shaft is 240 feet down. Several dl'ifts rnn from this shaft at
cl~ft'erent depths, which all show more or less ore. The ore expo:sed in
tlJe upper works is mostly carbonate, wllile in tlle lowest drift, 185 feet
in length, considerable galena is standing.
The Ruby Cousolidated Company has erected smelting-works in the
soutllern part of the town of Eureka, opposite the Hichmoud works.
It was the intention of the superintendent, Mr. J.J. N. Dougbert,y, .to
build two furnaces, but the lateness of tlJe season permitted only the
completion of one. It is a 40-ton furnace, simifar in shape to the new
ones of the Eureka Consolidated, lmt smaller. J\Ir. 0. H. Hahn, a
metallurgist frequently mentioned in my former reports, bas been engaged by the company to superintend the smelting-works. I am iudebted to him for the following facts: The furnace was blown, in on November 15, and, from that time to December 31, 1872, the following. ore
was smelted:
354. 7 tous from Bullwbacker mine; gangue calcareous and talcose;
contents from $13 to $50 silver, and from 35 to 62 per cent.
of lead.
438. 3 tons from Dunderberg; gangue calcareous; contents from $4:0
to $60 gold and silver., and 14 per cent. Jead.
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228.3 tons from Eldorado; gangue quartzose; contents, $200 silver,
aud 17 per cent. lead.
130.3 tons mixed ore from the crusher; gangue quartz, clay, and
lime; contents, $40 silver, and about 12 per cent. lead.
58.2 tons from Valentine; gangue calcareous; contents, $40 silver,
--and 5 per cent. lead.
1,209. 8 tons of ore. This ore was fluxed with1. Perruginous poor ores (bought) from the Marcellina and K B!, containing from $13 to $24 in silver and gold ; quantity not given.
2. Slags from the Richmond and the Phenix Works, on account of
their contents of iron and silica, respectively ; quantity 418~%~£- tons.
The amount of charcoal usedduringtheabove time was, including waste,
71,56! bushels, averaging 59 bushels to the ton of ore, (not counting
Marcellina and K K ore.) This is much more than is generally useu at
Eureka smelting-works, but it is seen, from the above description of
the ores, that they require a great quantity of fluxing materials, their
contents of lead and iron being very small. The pressure of the blast
was kept at 1-k incLes mercury.
Tlle product was 5,006 bars of lead, containing, on an average, 140.39
ounces, worth $181.52 silYer; 3.45 ounces, worth $71.37 gold; total,
$:!52.89 silYer and gold, per ton of 2,000 pounds. Total weight of the
bars, 449,637 lbs., equal to 224H~i tons; total silver and gold value,
$36,856.31.
The highest production per twenty-four hours during the campaign up
to the last of December was 9~~-8-ti- pounds. There have been no stoppages whatever since the 15th ot November, and the furnace promises
to run a campaign of three months at least. The average amount of
ore smelted in twenty-four hours may be set down as 35 tons.
From a letter of Mr. Hahu, dated as late as January 20, 1873, I extract the following additional information:
A normal charge of the furnace is composed ofOre from the Bullwbacker......... . ................ . 42.00
Ore from the Dunderberg _................. _...... _.. 36.70
Ore from the El<lorado __ .. ..... _.... __ . ...... _..... _. _ 6.00
Ore from the Valentine ............. _.... _....... , .. . 15.30
100.00
Ore from the K K and Marcellina. ___ ......... _... _.... 63. 02
Slag, rich in iron ........... _.... . . . . .. . . . . . . . . . . . . . 26. 06
89.08
189.08
The charge varies, of course, according to the quantities of ore on band
from the different mines, and according to the changes in the gangue;
the quantity added of ~ K ore depends more or less on its moisture
and it.s contents of lime. The Dunderberg ore, for instance, is sometimes rich in oxide of iron, and then again very calcareous; the Bullwbacker ore is sometimes talcose and argillaceous, sometimes calcareous,
and often contains an extraordinarily large amount of galena, in whiell
latter case a larger percentage of ferruginous K K ore must of course
be added. The K K ore contains from 10 to 16 per cent. of moisture,
while the company's own ores do not coutain over 7 per cent. on an
arerage. Sometimes it happens that none of the ore used for tlnxiug
purposes is on hand, and in that case up to 75 per cent. of slag must be
added to the charge. But, in spite of this, the resulting slag is in that
case stiff and evidently too highly saturated with lime, so that it runs
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badly, and accretions ate formed on the tuyeres. In this latter case,
about 50 bu.shels of charcoal are consumed. per ton of ore, while the
average consumption of coal up to the 18th of January, 1873, had been
44.2 bushels per ton of ore, 2,261.1 tons having been smelted with 99,958
bushels of coal. This figure iucludes the waste.
It is seen from these figures that the consumption of charcoal, per ton
of ore, stood much more favorably on the 18th of January than it hacl
stood on the last of December, the cause being, probabl.v, that the
furnace had reaehed between those dates its maximum of effectiveness.
The greatest quantity of ore smelted in twenty-four hours was 44.1
tons; the highest production (January 6) was 21,350 pounds of lead,
which contained $171 in gold and silver. The matte, or rather speiss,
contained, in the first part of the campaign, when $400 bullion was prodnGed, $4!J, the dust, $87; later the matte contaiued $23, and the dust
$33 in gol<l and silver, and 18.5 per ceut. of lead. There is a higher
value of gold in the spdss than of silver, the reason being the greater
affinity of the former for arsenic. The slag contains no gold and sihTer,
except when particles of speiss are mechanically mixed with it. The
percentage of gold and silver saved directly in the lead has been 85.2
per cent. of that eontained in the ore, (moisture not deducted,) and of the
lead 96 per cent~ The latter figure is, however, in reality, too high, as
before January 1 the lead contained in the fluxes, especially the ferruguious K K ore, was not determined and counted in. The total cost of
smelting one ton of ore was, up to the date above mentioned, $20:66.
The Silver vVest Consolidated is a new company, which bas built a
furnace, opposite tlle Richmond Company's works, to smelt the ores
from the Silver West miue and the Excelsior.
The Silver West mine is located a short distance below and west of
the Bullwhacker heretofore mentioned. It is a coutaet deposit between
rhyolite and limestone, which is opened by two shafts about 60 fret
apart. The deposit was, in the summer of 1872, explored for a distance
of 80 feet along the strike and 45 feet in depth. Here the mine piucbe1l
suddenly, and although the shaft was sunk, following a clay seam, which
Lad been on the foot-wall above, for a further depth of 165 feet, there
was no more ore discO\'ered. Tllere are no drifts below 45 feet from the
surface. About 1,000 tons of ore hail been taken from the min<~ at the
time above mentioned, and not over 400 tons were in sight:
The Excelsior is situated at the head of New York Canon. in 1imestoue. Iu sinking a shaft of 100 feet in dept.h, 500 tons of ore l1ad ueen
taken out~ aud at tlle bottom of tile sllaft the deposit was 22 feet thil:k.
It dips into the hill at an angle of about 400. The ore taken out was
very quartzose, coutaining only 3 per cent. of lead, ·but $GO per ton of
gold and silver, the value of the gold in the ton being about $10. In
the bottom of the shaft tlw ore assayed 2~ per cent. of lead and $46 iu
precious metals. The deposit has been followed in the direction of its
1ength for 56 feet, the drift being entirely in <n'e.
':rhe furnace of the company is a rectangular one, somewhat ·similar
to No. 1 of the Eureka Consolidated, but having much higher and
steeper boshes. The inside dimensions in the level of the tuyeres are,
depth, 50 inches; width, 28 inehes; boshes, 4 feet high, bringing about
an enlargement of the furnace in its upper part of 2 feet in depth an<l
3 feet 6 inches in width. The total height above the t.uyeres, of which
there are ten of 2~ inehes diamt\ter, is 10 feet.
When I visited the furnace it ha.d only been running three days, but
already on the second day 47 ~ tons of ore were smelted. The charge
was then:
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Charcoal, 10 scoops, equal to 3 bushels; Silver \Vest ore, 14s!Jovels, at
15 pounds, equal to 210 pounds; ferruginous ore from Sentinel, Gshm'e1s,
at 13 pouudH, equal to DO pounds; total, 300 pounds; slags 2 to 3 shovels.
Six tons of ore made one ton of base bullion.
11be Phenix Company's Adami'! & Farron mine bas been provided with
\'ery good lwisting-works, which are put up over the ne\v sllaf't. There
is a ·,10-horse power engine and two reels independent of each other, the
power being imparted by friction. Tlle Adams & Farronlies east of tbo
Eureka Consolidated Company's mines, the K K and :Marcellma being
intel'm ediat(~ claims. The new slutft was started 80 feet northeast of the
quartzite in the limestone, an<l being perpendicular it struck the former
at a depth of 300 feet. At thi::; depth ~ drift of 320 feet in length was
rnn to the north, which struck the ore first 210 feet from the point of
stm·ting. 'I he ore is here of very poor quality. There was also some
ore found in the 200-foot le\el. 'rue deposit is ver.v irregular. There
ap;K'ars to be a main channel running north, from which wings start
siue\vays, continuing ore-bearing for 50 to 80 feet in length, and then
cutting off abruptl,v. In the main clJaunel there is, on the contrary, always some connection between successive ore-bodies, though it be only
a seam of ferruginons material. The shaft was, at the time of my visit,
400 feet deep, and stood in its lower part in quartzite. In this rock
smnll nests of ore were occasionally found, which assayed from$± to $30
in sih'er and g-old, but no large bodies have been met with. In the
Je~;els above about 1,500 tons of ore, containing from $30 to $35 in gold
and silver, were in sight, but by far the larger quantity of the ore t>Xposed was very poor, containing only 7 per cent. of lead and $10 to $18
in gold and silver.
'rue smelting-works of this· company have been moved from their
former site higher up tbe hill and !Jack from the road, in or<ler to gain a
better an<l htrger slag-dump. They have been running very irregularly
both before and since the rebuilding.
A new company, the Eureka .Mining and Smelting Cornpan:r, has been
' forme<1 in San Francisco, which is based on wllat was formerly tile property of the Buttercup Company of New York. There are several valuable mines among those belongiug to tllis company, lmt the smeltingworks are almost without value, as far as the furnaces proper are
concerned.
The K K, 1\ia.rcellina, and several other claims adjoining these mines
lla\'e also been acquired by a San Francisco corporation. The first
named of these mines is well opened from the undergrouud workings of
the Sentinel, and shows an enormous bod.v of ore, which is, however,
not rich. It has so far been found that the large ore-body in Huby Hill,
on which this claim, those of tbe Eureka Consolidated and the Hichmoncl
Consolidated Companies are located, carries rich ores toward tile west
and much poorer ones toward the east.
A number of other companies, the principal ones of which are the Star
Consolidated and the Lemon, have worked mines, yielding amalg-amating-ores during the year, bnt no great results have been attained. The
l;Pmon Compauy's mill has run very hTegnlarly and 11ot successfully;
principally, I think, on account of the ine:ffecti\'euess of tile vVhite
roasting-furnace attaclled to the mill. This is a badly-planned imitation
of the Briiekuer cylinder, long, alHl of small diameter, which has not
given satisfaction as a roasting-apparatus. Especially the gold contained in the ores lJad, np to August, defied all attempts at successful
extraction, alHl of the silver oul.)' a part l.md l.>een obtained.
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The production of tlle Eureka works, during 1872, was as follows :
Company.

Gross value
Ag, Au, Pb.~

'Tons lead.

Eur~l;:a Consolidated Company ...•......•....• ~ •..
4,:n2.5
$1,617,187 50
H.i')hmond Consolidated Company ................. .
1, 4:~8. 5
453,678 U9
Phenix Smelting ancl Mining Company · .......•....
44!3~
166, 1~3 55
Silver West Consolidated Mining Company ...... ..
241. 192
92,032 10
.Ruby Cousolidated Mining Company . _. _......... .
2:24.8
81,584 31
K K Consolidated Mining Company. . .. . __ .... __ ..
120.05
39,616 50
Pinto Silver Mining Company ... __ ............... . Silver bars .. __ ..
19,800 00
Lemon Mill and Mining Company ................ . Silver bars, ( estimated.) .......
25,000 00

6,780.042

2,495,032 95

Mineral Hill district.-The unfortunate collapse of the English company during the summer has practically ruined this district, at least for
tlw present. The mineral-deposits, upon which the mines of this compauy are located, are shown b.v developments to be of Yery small extent in depth, aud are nearly all wol'ked out. The country-rock is a
stratitieu limestone, about 160 feet tllick, wlJich overlies cla,r-slates, and
the deposits occurring in the top-rock do not continue in the shales.
Besides this the value of the ore has always been very fluctuating.
Tllis is especially shown in. the following· report on the ores, taken out
weekly, from July 6 to :November 23, 18~2:
Tons. Grade of ore ..

Jnly 6 ........ __ ..... __ ..
July 13 ..................
July 20 .................
July 27 ..................
August 3 .. __ .... __ .. . .. .
August 10 . .. .. • . .. .. .. ..
An gust 17 ...............
August 24 ------ .........
August 31 ------ .........
September 7 .. . • .. . . .. .. .

20
20

$50
60

~0

61

17

64
G4
73
74
70
70
70

22
21

22
24

30
31

Tons. Grade of ore.

September 14 ............
October5._ ..............
October 12 .. - .. -- .........
October 19.... .. .. .. .. .. .
October 26.. .. .. .. . . . .. ..
November 2 .............
November 9 .............
November 16 ...... -----·
Kovemher 23 ...... -----·

34
64
HJ

84
70
62
63

63
64

$71
65

69
76
77

76
79
70
60

It bas been rumored that the company would try to find the means of
carrsing on explorations in new ground, in order to possibly save in this
way the very large amount of money invested; but I am unable to learn
whether these plans will be carried out.
The nature of the mineral-deposits and of the work done on them is
well shown in the following report of Captain Hoskins, made to the company in July, 1872:
In handing you my report on theRe mines, I am sorry that it does not fall to my lot to
notice any decided improvenwnt in thcLO, although we have mamtained our weekly
results, anfl increased them to 40 tons per week, still, in the. main tunnels and other
points where a discovery wonld be ofimmeuse value, our efforts, so far, 1Htve hecn unavailing to meet with a continuation of tiJe rich surface-deposits. Qnecu Tunnel: This
tunnel is extende(l sontb, a distance of 4BO feet parallel wi.tll the ridge of the hill, and
right nuder tbe main ore-dep9sits, ;tnd is now commnnicate(l to the slmft sunk from the
center of the giant ore-cbaruher; in all this distance (after the first 120 feet) no trace of
ore has been seen, the rock hcing hard, compact limestone, crossed in many points hy
fissures, which show phtinly the action of the water by the carbonate of lime crystal"'Value of lead assumed at $110 per ton.
t Nnml.Jer of tons estimated. Only the actual proceeds in coin were furnished by the
company.
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lizN1 on the wa11J, withont trace of mineral. \Ve shall extend this tunnel sonth as far
as the 1:20-foot level from tbe deep sbaft, and tlms be able to work berc to a good advauta~e, which we have been unable to do this summer ou account of the bad air. Th •3
tuunel is also comUluuicated to the Troy incline shaft, aud thus we have everything in
good workiug order for bringing all the ore and waste to ouc ore-sorting hou::n, \dnch
will be of great advantage during the stormy months. There is a chute put in tbe
prospecting-shaft, and thus throws down all the ore from the Rim Rock a.ud Giar.t, and
passes it by car through the tunneL Taylor Tnunel: This tunnel is being extende(l east
by six men, and is now in over 229 feet; the ground has been generally hard, bnt. in the
last 20 feet we have struck several "vughs," or small cavities, aud the rock is much
mixed with spar, and altogether any change is hopeful, and further extension in the
hill may prove something good. Vallejo: Onr workings in this mine arc confined to
taking out the ore on the sides and roof of the chamber, which give about 2 tons of
$75 ore per week. Giar.t: The prospecting-shaft is snnk 72 feet below ore-chamber, and
communicated to the Queen Tunnel, but withO Llt the discovery of minera.l; this shaft
being made into a chute for ore, we shall not be able to sink it again for a short time.
There is very little ore standing anywhere in this mine. Rim Rock: So soon as the
large accumulation of ore was hoisted from the Giant ore-chamber, we recommenced
working this mine, aud the quartz proved much better than we auticipa.ted, and the
six men are now breaking 8U tons of $70 dre per week, and with a cha.uce of its continuance for some time . . The 120-foot level is extended under it without ore, but the
only way in tbese limestone deposits is to sink on the ore until it gi \'es out. Mar,v
Aun: The air was so bad in 60-foot shaft that we could not possibly work it, and the
men were put to strip down the west side of the ore-chamber, whicb pays well to do.
So soon as the winter sets in we shall dri vc the level east f1·om the bottom of the shaft.
Gren.t Republic: We have sunk abont 8 feet for another stope, and shall carry it over
the bottom of the ore-chamber; at pre:scnt it shows bnt little ore, but hope it ma.y improve as we progress forward. The Troy and Star mines with the Champion show
nothing worthy of remark, all the ore having been nearly taken out of them. The
location belonging to the Manhattan company close by the Queen Tunnel is at present
worthless; there is a deposit of carbonate of lead with a 1ittlc silver, and I see no reason
why this deposit (even if it contained silver) should continue deeper than the many
other richer deposits on the hill. The shaft is sunk about 20 feet, aml has gone through
tbe deposit and is now in limestone; bnt as soon as we can l P-ase it, two men will lle
put there a nd prospect it thoroughly. We qave sixty men employed in the mines, at $4
pPr day, and have raised during the five months to the end of Angust 589 tons of ore
of an estimated grade of $71 per ton at a mine's cost, including stores, a.nd prospecting of $:3G, 129. The cost of prospecting in dead-ground during the same period was
$1:~,084, a large amount to come out of our very much reduced ore-returns. On the
que$tion of what is best to be done in the future, my only recommendation is to keep
on the Taylor tunnel as fast as possible, with the hope of meeting in deptb with a
channel of ground more favoraulefor mineral than that uearer the surface. Nothing having been done iu tbe district deep, we have no guide to give us an idea as to what tbe
probabilities may be of striking ore, but I am sorry to say that, after a cn.reful examination of the hill for many months, I cannot see that there is much chance of meeting
ore in deptb. The deposit on surface was evidently formed by water from the top,
and has no connection, whatever with the interior of the hill.
HUJ.\oillOLDT COUNTY.

I am indebted for the principal report on this county to D . Van
Jamep, l\1. E., of Union ville, an eminent authority.
Mining-operations in the county, during the year, have been prosperous in some districts, while in others they have been on the decline.
Buenct Vista district.- The leading mine, the Arizona, has been steadily
worked throughout the year, under the direction of the superintendent,
.J. U. Fall, of Unionville. From GO to 90 men have been employed iu
the mine, summer and winter. The western portion, called sometimes
the.Fallledge, has been most1ystoped out above the ~ain tunnel and along
the slide traversing the tunnel at about 1,100 feet from the intersection
of the two ledges, (at the turn·table,) except from 300 to 400 feet front,
next to the surface. That is, the slide running in a soutl.teast course
and tlle ledge a little west of south, it traverses the ledge in the main
tunuel at al>out 1,100 feet from the turn-table, while it is over that distance from the tunnel, at the turn-table; so that the tunnel, the outcrop,
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and the slide forma triangle. Of this triangle one corner-portion, bounded
by the outcrop, the sli<le, and a fi'ont of 300 to 400 feet parallel to tlre tun-.
nel, has not been worked out. Several efforts have been made to reach
tlle ledge beyond the slide. At a point about 500 feet from the turntable a drift on the ledge with a winze had been left in the working of
excavations. The slide is reaclled here at about 160 feet from the main
tunnel and at about 47 feet elevation above it. An incline was sunk on
the slide, and at about 52 feet of incline the ledge was found undulating
for about 50 feet nearly horizontally, and then rising at an angle of
about 300. Tlle work was stopped here on account of water and the
expe11~e of extraction.
At about 260 feet farther in the tunnel another
drift, run level with the tunnel westward, has reached the slide at about
76 feet from the tunnel. This drift has been run forward for about 300
feet, sometimes having the ledge broken up and undulating above the floor
and sometimes below it. It is intended to be a discharge for water and
material from the ledge beyond the s~ide. About 300 feet west of the
old Arizona and original location, a location bad been made on a ledge
called the Argeuta. This was secured by the Arizona ..Association, and
a tunnf'l bas been run, following a very strong ledge, with little mineral,
for abtmt 200 feet. From what is known of the slide on the Arizona
ledge, the probability is that this ledge is the A1~izoua, west of the slide,
taking its regular clip. It has the same direction, and dips about 25o E.
A tunnel on a levt'l with the main tunnel bas also been run auout 460
fpet west of it and. for nearly 200 feet in the bed-rock. It has little
bearing on the development of the mine, uut may be in time useful for
discharging material.
The Fall ledge, below and east of the main tunnel: has been mostly
extracted as far down as the ore appeared rich enough for extraction
from the turn-table to an incline sunk on the ledge 1,060 feet inside. It
nsua'l ly decreased in size or was cnt off. The incline at 1,060 feet from
the turn-table was run, about 150 feet on the ledge and stopped on account of water. Drifts at clift'erent levels have been run southward,
connecting with another incline sunk about 70 feet a\Yay, and, from
this, additional drifts still farther south-100 to 200 feet south of the
main tunnel. The ore extracted bas kept up the good reputation of the
mine for richness and uniformity of yield.
On the eastern side of the mine what has been called alternately the
eastern branch and the continuation of the Arizona ledge has been de,
Ycloped iuto a mine with independent outlet. FoJ.lowing the ledge from
the inside, a tunnel was run, mostly on the ledge to the outside. The
mouth of tuis tunnel is nearly Qn a level with the main tuunel and
about 220 feet east of it. About 100 feet from the mouth an incline was
sunk on the ledge, showing a beaYy vein. About 100 feet south ofthis
another incline was sunk about 160 feet on the ledge. The ledge is
smaller here, aud about 70 feet down it is nearly level; then it becomes
broken and rises, becoming smaller. The work was left off at. a point
where it is made probable. by the indioations of a change of direction in the bed-rock, that a few feet more work would again discover
the ledge taking its regular dip. ·l\Iucb Yaluable ore bas been taken out
of this part of the mine during the year.
The old stopes of tlle Silver-l\Iining Company (a part of the present
Adzoua) ha,·e also yielded much ore, and a large proportion of shipping-ore. These works have been united with tlJe old l\fauitowac mine
by drifts. The Manitowac ledge splices with the Stewart ledge, one
l'isiug abm;e while the other curYes down.
The ore furnished by the miue bas been crushed and worked by the
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two stamp-mills of the Arizona Association, the twenty stamps of
wllieh it has kept at work for uearly two-thirds of the time. The mine
Las yielded 6,478 tons of milling ore and about 1~2 tous of shippiugore, the latter yielding about $63,000 in the San Fraucisco mark4jt.
Tile mills of the company, the Arizona mill, the Silver-Mining Company's mill, and. the tailings-mill, have run with but little iuterrup·
tion during the year. The two former have stamps, and have run
on ore and tailings; the latter on tailings only. The milling-ores run
from $50 to $70 per ton, of which 35 to 50 per cent. is extracted by the
· pan process; the tailings run from $25 to $35 per ton, of which about
35 to 40 per cent. is extracted. Tlle Aikin furnace, built in connection
with the tailings-mill, was never regularly run. A trial was made, but
the unsatisfactory result, and the trouble of dryiug the tailings, led to
its abandonment.
During the summer months the Pioneer and Inskip Mining and :Milling Company had a grade constructed about three miles long, from
tlte Pioneer mill to the Henning mine ; and in October a few men were
put to work on the mine. The mine is hardly fairly open, and it will
take several months of labor to open it and ascertain more certainly its
value. The Pioneer mill lias run most of the year on old tailings, wltil
the exception of about 100 tons of Henning ore worked on trial. The
Pioneer aod Inskip Mining all<l lVIilling Cornpany through tlleir mauager, D. II. Temple, have taken possession of the Pioneer mill, and
made several repairs for the better working of ores in future. ~rhe
lmllion ~hipped during the year from Unionville is $327,~91.40. Tlw
Go\'ernur lltadley and tlle Adams mines were discovered during the year.
An incline 150 feet deep was sunk on the first, and a tunuel about 200
feet run on the second. Both mines have very rich ores in places, out
need more work to ascertain their real value.
A eonsideraN.e amount of surface prospecting was done during tlle
summer.
Star district.- The Sheba mine has been worked during the year by a
small force, prospecting and taking out shipping-ore for the San Francisco market. The first three months of the year the eastern part of
the mine was worked on tribute by four Cornish miners. Tiley g·ot
g-ood wages out of the share of shipping-ore corning to them. The
5-stamp mill with concentrating apparatus has been idle, the coucentratiou proving a failure.
The De Soto bas also been worked at intervals by a few hands, takiug out good shipping-ore and prospecting the mine. Some fine bodies
of mineral were found in it during the year.
The dumps of the Sheba and De Soto mines containing several hundred tons of secorid-class ore, of a character apparently favorable to
concentration, preparations have been made to erect a fine concentrating-mill. The building will be ready to receive the machinery in tlw
:first months of the coming year. It is to be propelled by a ht-irdygurdy water-wheel, with a fall of 170 feet of water. The ore will go
through a l>reaker and two pairs of rollers, and then be concentrated by
8 Krom concentrators. Mr. T. G. Nequs has charge of the erection of
the mill for the Star City 1\Iill .and Mining Company. Mr. Krou.1 is expected to give the finishing touches by his own presence. Consideraole
pros.pectiug has been going on during the year. testing the value of old
claims; out thus far these efforts have not resulted in permanent working.
0ierra rlistrict.-During the year the mill for reducing the precious
metals by the Paul process received seyeral alterations. Tile ore was
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first crushed by Dodge's crushers, and pulverized in a revolving cylinder, with balls of iron or pieces of quartz. The amount of rock pnt
through this machinery, in a fit state for amalgamation, was vmy
small, and a change was made, trip-hammers replacing Dodge's crushers. 'l'he trip-hammers could not be kept in order on account of their
velocity, and finally a 5-stamp California battery was erected. This
was run for a few months. Tile beaYy expenses incurred ran the company
in debt, and it had to stop operations. The rock worked by the mill
yielded at <liff'erent times $28 per ton and $15 per ton, mostly gol<l.
The Gem aud the Empire mines have been prospecte<l during three
to four mouths of the year. Some slJipping-ore was taken out of both
mines, and they were again abandoned. The Tallulah mine was also
worked by a small force for several months, prospecting the ground.
Central district.-The Marietta mine was worked during most of the
year by a small force of men, tlie present owners. An incline about
200 feet deep Las· been sunk on tlle ledge, and drifts at two different
<leptlls run on the ledge to prospect the mine. Some rock from this
mine whs reduced by tlle Winnemucca :Mill, aud gave satisfaction to
the owners, yielding net aboYe transportation and milling $172 per
ton. The bullion bears a considerable percentage of gold.
The CL'eamsters' le<lge h'as been also worked by a small force, and a
few tons of ore were tried at a mill erected in tlJe district during the
~·ear. The yield of the ore bas thus far met the expeuses of the miue.
This ledge also yiel<ls a good per cent. of gold. 8orne tons of ore
worked at Winnemucca Mill yielded $225 per ton for first-class and
$72 for second-class ore. The mill put up in UnionYille in 1869 for reducing the ore of the National ledge between the lower and upper towns,
was lJought by some of the owners of the Teamsters' ledge and ereeted
in Ceutral district, with some additional machinery. It has four stamps
and one nan.
·
Relief . . district.-The Batavia and Pacific mine is the only one in a
state of development in the district. Abo'ut three miles below the mine
is BataYia Mill, used for reducing the ore of the mine. The mine is in
limestone. After working out a large and rich outcrop, the ledge was
lost by a slip. By want of knowledge the work was pursued on a
barren ledge close to the main ledge and intersecting it. A shaft was
sunk on the same in hopes of :finding again some rich ueposit. Also, a
tunnel was run below on the hill-si<lt>, calculated to reaeh the ledge at
a good depth, with the hopes of finding it richer at tb:-tt spot. These
means failed to discover auy ore-deposit. During the year, however,
an experienced mmer followed the slip, and, after running a few feet,
reached again a rich deposit of ore and the continuation of the main
ledge. Since the discovery, the mill, which was idle, has again started.
The superintendent, 1\'Ir. Bailey, seems satisfied with tlw yield of the
1·ock. The richer part iB shipped to the San Francisco market through
Oreana, the nearest railroad-station.
Echo district.-The mill that bad been burned down in 1871 was rebuilt with a Stetefeldt furnace, and began to run in the fore part of this
year, with satisfactory results to tlle owners. The mine belonging to
the company owning the mill is the Butte mine, and ~he only one in
active operation in the district. It bas yielded enough ore for the wants
of the 10·stamp mill. In the fall of 1872 l\ir. Charles Hoffman made
the sale 0f the propPrty to San Francisco parties and has since been in
charge. The sum paid for the property was about $80;000. Tbe new
company was incorporated under the name of the H.ye-Patch Silver1\lining Company. .lV1r. Hoffman, finding that the ores of the Bntte
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mines were readily worked at about 7e per cent. of assay Ya1ue hy the
Meadow Valley process,* bas cea~ed to roast the ores in the Stetefeldt
furnace. T!Je cost of roastiug is saved; the ore is worked more quickly;
and t!Je royalty for the use of the Stetet<. . l<lt is also saved. It is now
claimed that the Meadow Valley pro('ess givPs hrtter gross results thau
the former way of working. Tile Alpha Mine '\Yas worked dm·ing
the year to some extent, and the ores shipped to the Heno works. Tile
mine is now mortgaged to Euglish parties and lying- idle.
Winnem~wca district.-The Pride of the Mountain bas been worked
during the year, and the ores worked at the Hnmuo1<.1t Canal reductionworks at Winnemucca. During the year a roasting-furnace and qnartzmillilas been erected on the old site of the Huniuoldt Mill at \Vinuemucca, and run by the waters of the Ilumboldt Can.al, built by a French
company in the mining exciteml•nt of the early settlement of tile county.
The furnace was designed and built hy Giuaca, of Mill City, an Italian
by birth, and an old resident of Humboldt County. It i::-; oil the same
principle as tile Stetefeldt and Akin furnaces, but built more like areverberatory furnace. It bas a hopper above the fire-places to let the
pulp drop. On dropping, the pulp is blown in and under the general
ai'cb of the furnace by a blower, which gives it a rotary motion; tlle
bradest part drops on the beartll directly between tile fire-places,
while the lighter is carried into the several compartments in wlliell the
rest of the hearth of the reverberatory· is divide d. This hearth is deep,
and presents, instead of a plane surface, two sharp walls traversing the
width, and presenting inclined surfaces to the pulp settling on them.
Tlle pulp, reaching the hearth, finds inclined planes conveying it by
gra·dty toward three discharge-doors at the bottom and opening under
the hearth. These doors are opened only when the pulp bas lain in the
fnruace several hours. This is done to give to the pulp a chance to
1wrfect by time any chemical change commenced by its ignitioil in
falling. The heavy stuff dropped Oil the hearth between tlle fires is
disch<:trged in like manner. The furnace is claimed to wor~ to 80 and 90
per cent. of assay value. The following are the rates allowed in buying
ores for reduction at the Humboldt Canal reduction-works:
Ores assaying $60 per ton, 35 per cent.; ores assaying $70 per ton,
40 per cent.; ores assaying $80 per ton, 43 per cent.; ores assaying $DO
per ton, 47 per cent.; ores assaying $105 per ton, 5~ per cent.; ores
assaying $130 per ton, 57 per cent.; ores assaying $150 per ton, GO per
cent.; oTes assaying $175 per ton, 63 per cent.; ores assaying $~00 1w1· ton,
65 per cent.; ores assaying $225 per ton, 67 per cent.; Ol'es a~sa~·iug $2ti0
per ton, 68 per cent.; ores assaying $275 per ton, GD per cent.; ores
assaying $300 per ton, 73 per cent.; ores assaying $3.30 per ton, 74 per
cent.; ores assaying $,100 per ton, 75 per cent.; ores assaying $±u0 per
ton, 76 per cent.; ores assa~· ing $500 per ton, 78 per ceut.; ores asRayillg
$600 and upwards per ton, 80 per cent. The ores of the mines of the
district are reduced at this mill, and ores from all the surrounding
country and along the line of the railroad are also bought by the
works.
Golconda district.- Tile mill in this district being on a section of land
owned by the railroad, and the owners having neglected to buy the land
during ti.Je time allowed by law for its .purcllase, some sharp lawyer and
his accomplices bought it from the railroad company and sold the mill
principally for old iron. The Gregg mine bas worked its way out
*Pan-amalgamation, with adequu.te amounts of salt and sulpha to of coppor.-R. "\V. R.
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of ueht by shipping Galena ores in small quantities to San Francisco
aiHl to the Winnemucca Mill.
Battle 1Jfountain district.-In Galena the White mine baR been run <luring the year, shipping ore to San Francisco. The Butte mine aud the
mill connected with it were attached for debt and sold. The new O"' ners
sold the mill again, and it has been transferred to Belmont, ~ye County.
In Copper Canon the copper-mine has been worked and the ore shipped
as heretofore.
Salt-mines.-A description of the Eagle salt-works in this couu ty is
given on a preceding page.
ELKO COUN1'Y.

. The principal mining and metallurgical work in this county dnring
187~ has been done in Hailroa<l and Spruce Mountain diRtricts. Both of
these lie south of the Central Pacific Railroad. The northern districts of
the county, Cope, Bull Run, and lJone Mountain, have been very quiet.
For notes in regard to Railroad district I am indebted to Mr. 0. ·H.
Hahn, l\1. E. 1 who latel.) constructed a smelting-furuace in the district,
and Mr. C. \Veberling, M. E., who is now in clmrge of those works.
Railroad district.-1'his district, almost forced into oblivion for reasons
alreauy stated in my report for the year 1870, page 152, has received a new
impetns by the commencement of smelting-oper.ations under the auspices
of New York parties, forming the Empire City .Mining Company.
Although the principal indu!-5try of tbe district has been mining for copper-ores, which found a ready market, there are also ueposits of argeutiferous lead-ores of considerable magnitude. The majority of the miues
arc loeated on the northea8t slope of BunkEr Hill, a high peak of tile
Iuskip Mountains, which are a branch of tpe D1awond range. The orebearing belt is a limestone, probably belonging to the Carboniferous age.
This is frequently crossed by quartz and granite dikes, at the contact
of which the larger deposits of argentiferous lead-ore, consisting in part
of galena and· cerussite, are found.
The copper-ores form net-works of pockets in a dolomitic rock and
ore frequently intermixed with a white talcose matter and a browncolored ore, wbich is probably serpentme. These copper-ore deposits
have not been followed yet to a great depth. The leading miue, the
Ella, belonging to a San Francisco company, has been explored to a
greater extent, but chiefly by surface-work, than any of the otber coppermines in the district. It bas furuished conshlerable quantities of chrysocolla and azurite, occasionally intermixed with teuorite and nati\~e
copper, but no sulphurets to speak of, to various smelting-works in the
East and at San Francisco. Tbe copper-oret; do not contain any notable
q nantities of precious metals, as erroneously stated in my report for the
year 1869, page 186. A peculiarity of the lead-mines is the prPponderance of copper-minerals near tile surface. In some of the mines these
disappear almost entirely, (Hussey Tunuel, Shoo-Fly,) in others they remain associated with the lead-ores (Last Uhance) as depth is attained.
For t,h e beneficiation of these lead-ores a cupola-furnace was erected
by l\Ir. 0. II. Hahn in the month of August, 1872, for tbe Empire City
Company, near the town of Bullion, whieh forms a happy contrast to
the worthless mud-furnaces built by former operators. It is a blast-furHace, with three wrought-iron water-tnyeres of the Keyes patent, and
llas a capacity of approximately 18 tons of ore per <lay. Its height
from the base to the top of the chimney is 37 feet 10 inches; the height
of t,he stack or sbaft proper, from the center of the tuyeres to the level
of the feed-door, is 10 feet; the hearth is 2 feet wiue by 3 feet deep;
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the throat 3 feet 1 inch wide by 4 feet deep. The hearth is inclosed
on three sides by solid sandstone walls 2 feet wide, and at the front lJy
a cast-iron plate lkinches thick. The side-walls and the back are agniu ia·
cased on the outside by three wrought-iron plates three-eighths of an incll
thick, wllich are fastened to one another and to the cast-iron fro.1t plat~
by bolts, thus forming a rectangular box, inside of which the furuaee
stands. The plates do not touch the walls immediately, but stand about
2 inches off, the intervening space lJeing filled up with saud at the si<ll'.-;,
and with a composition of fire-clay and quartz-sand at the front. rrhe
tuseres lie 11 inches above the plates, and are inclosed in fire-bricks.
Oue foot above the tuyeres the masonry, consisting of fire-brick OJJ the
in~i<le and granite outside, commences to taper down to 18 inches for a
height of 2 feet. From that point the furnace is carried up of eommou
brick entirely, the feed -door only being inclosed hy fire-brick. The walls
from the feed-floor 9 feet 5 inches up, are 13 inches, and thence clear up
to the top 9 inches thick. The blast is derived ft•om a Sturtevant No.
6 fan, which is propelled by a 20 horse power engine, and makes about
1,600 re\olutions per minute. As auxiliary machinery, a Blake's 8 by
10 crusher, and a Hooker's l-inch steam-pump are employed. In the
former all the ore which does not pass through a l-inch grate is broken
up to a size desirable for smelting The steam-pnmp raises the \Vater
from a resen·oir 35 feet vertically below the works into the supply-tank
for boiler and tuyeres.
On the 24th of October Mr. Hahn started the furnace, bnt had to
shut it down again on the 30th of tlle same month for the want of coal
and iron-ore.
The ores to be here treated present the following characters:
Hussey Tunnel, assorted galena, 68 per cent. Pb, and $134: Ag;
veiu-matter, lime-rock.
Hussey Tunnel, mixed ore; galena and cerussite, with 37 per cent.
Pb, and $104: Ag; vein-matter, same as lJefore.
Last Chance, 22 per cent. Pb, and $50 silver, mixed with silicate of
copper and the silicates of magnesia aud aluwiua; vein-matter, limerock, sometimes granite.
Shoo-Fly, 34 per cent. Pb, and $64 silver; vein-matter, calcareous and
brown spar, with occasional lumps of ferruginous clay.
As there were neither chemicals nor balances on hand at the time of
starting, to ascertain the quantities of the slag-forming ingredients, l\l.r.
Hahn had to make up a smelting-mixture at random, relying on ocular
inspeetion of the vein-matter in the different ores, upon which a fictitious stoichiometrical computation of the necessary flux to be added
was l>ased.
The result was a mixture of 8. 6 tons of Shoo-Fly ore~ 3. 0 tons of Hussey
Tunnel mixed ore, and 1. 4 tons of Last Chance, equal to 13. 0 tons ore,
with 2.u tons of a splendid hematite, occurring in apparently large mas~es
near the town of Highland, immediately below the iniue. To e\Te11y
charge two shovels of slag (20 per cent.) were added . . The slag ran
very well, but after blowing out the furnace it was ascertained that the
bosltes bad been corroded very much, and an iron sow of considerable
size had been forming in the hearth, thus indicating a deficiency of sulphur and also of silica in the charge.
In the next mixture Mr. Hahn tried an addition of quartz in varying
quantities, and found at last 6 per cent. to be sufficient for the preYention of iron sows, and for forming <:t slag silieeous enough to protect the
furnace-walls from corrosion. As the Last Chance ore contains considcopper-minerals, while at the same time there is not a sufficiency
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of sulphnrin the ores, a great portion of lead-skimmings were a necessary
bnt unwelcome by-product of the lmllion; 13 tons of ore yielded from
2g. to 3 tou:::; of metal, wllich afforded, by as~ay, in the neighborhood of.
$:!00 silver, a.nfl traces of gold.
Later,_l\1r. vVeberling was smelting only Last Chance, wit.b one-third
galeniferous Hussey Tunnel ore, and an addition of KG per cent. hematite,
there being silica enough in the Last Chance ore to saturate all the
earths. Besides a large quantity of lead-skimmings, (nearly as much
as the. lead uy weight,) considerable copper-matte, carrying from 25 to
46 per cent. of copper aud $40 in silver, was produced. The consumption of charcoal was fi·om 40 to 42 bus.ltels per ton of ore during the
earlier smelting-operations.
There were smelted in 1872 :
llussey Tunnel ore ... _........... _................ 166. 8 tons
Last Chance ore ............ _..................... 162. 3 tons
Shoo-Fly ore ........ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38. 8 toBd
Total ...................................... 367. 9 tonR =100
.As fluxes were added:
Iron-ore .............. .................. . 41. 4 tons= 11. 2 per cent.
Slag ........................ : . ........ . 66. 7 tons = 18. 1 per ce1it.
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108. 1 tons .
.Amount of charcoal used, 16,609 bushels= 45.1 bushels per ton of ore
for the average of the total amount smelted.
Product in argentiferous lead 133,Gl7 pounds, which contained silver
worth $14,539.54.
The average contents of one ton of lead in silver were, therefore,
$217.65.

Fift;y-fi:ve tons of ore made one ton of base bullion. The ore yielded
$~19.52 silver, per ton.
As the lead-skimmings now resulting in the process are rather troublesome in the siphon-tap, the latter will probably be discarded and an
ordinary tap on ea(~b side of the furnace will be substituted.
Spruce JJlmmtain district was formed in 1871, by the consolidation of
the Latham and Johnson and the Steptoe districts. It comprises an assem ulage ofpeaksand foot-bills kno,,n as Spruce Mountain, situated forty
miles south of the Central Pacific Haih oad, and is com1e<:ted with Humboldt \Veils Station by a line of stages. Notlling but prospecting bad
been done up to the fall of 1871, at which time the lugotl\liuingCompauy
of P!Jila<h. lpbia commenced operations on the Latham mine, and in the
snnnner following built smelting-\vorks. I am indebted to 1\Ir. E. F.
Eurich, the metallurgist of the Ingot .Mining Company, for the particulars in regard to this district.
'l.,he ore in this-district occurs in deposits in a gray limestone, and consists almost entirely of carbonate of lead, containing more or less carbonate and silicate of copper, according to the locality. Galena and
ores containing sulphur are not found in any considerable quantities.
The silver in the ore varies from a few ounces to $150 per ton, but no
workable body of high-grade ore bas been found.
The Latham mine shows a splendid deposit of carbonate or'3. It crops
out on the brow of a hill so near the surface that all the ore yet taken
out has been miued in open cuts. The shaft is 108 feet deep, and a drift
run off from the bottom cuts ore at, several points. The limestone in
which this ·ore occurs dips at a flat angle to the northeast, and as uearly
18.1 per cent. of lead, and
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as can be judged from the surface-workings, and the various bodies of
ore cut in tbe shaft and tunnel, the ore-deposits lie between layers of
limestone and dip conformably with these. From the open cut, which
can furnish from 40 to 60 tons daily, the ore is run through a short tunnel to the western slope of tl.te hi!l down au inclined tram-way, and is
then dumped. into chutes.
Tile Fourth of July mine, owned by the Ingot l\fining Company, has
a tunnel in 250 feet, the end of whi•~h runs over what seems to be the
upper part of a considerable body of ore. This ore is much cleaner
than that from tbe Latham and also much richer in silver. A little
more work would show the true value of this mine.
The other prominent mines are the Monarch, Badger, Carrie, and Grecian Bend. This last is situated on the eastern slope of the mountain,
an<l is owned by the Starr King Company, of San Francisco. It · has
several hundred tons of ore on the dump, and the cotupany intend putting np a furnace as soon as possible. 'l'be other mines are at present
little more than prospects of very various degrees of merit.
The smeltiug-works of the Ingot Mining Company, situated on the
western slope of Spruce Mountains, al)Qut two and three-fourth miles
from the Latham mine, are built in the most substautial manner. They
are connected with the mine by a good road, down-grade a1l the \Tay to
tbe furnace. The arrangement of the works is such that there is the
least possible handling of material. The ore passes through a Ehlke's
crusher, set to 1~ inches, and drops to the charging-floor. The furnace
is of the Pily t,rpe, circular in cross -section, and is supplied with a cup
and bopper-feeuiug apparatus. The diameter at the tuyeres is 4;1- feet,
and at the top 7 feet,. Height from the tuyeres to. the top 14 feet 6
inches. It. has eight wrought-iron tuyeres cooled with water, and 1~
iuch blast-nozzles. The blast. is supplied by a vertical direct-acting blastengine, with a blast-cylinder 4 feet in diameter and 3 feet stroke. Toe
engine is worked at a speed of from 18 to 20 revolutions per mhmte.
Although the ore occurs in limestone, it contains so much silica that
an addition of from 20 to 25 per cent. of iron-ore is necessary to form a
good slag and enable the furnace to work well. vVith the exception of
a small portion present as silicate of copper, the silica cannot be detected by simple inspection, aud onl.r becomes apparent on analysiR.
Tbe quantit.y of ma~erial, proportioned as above, and smelted in twenty
four hours, is 35 tons, and the quantity of }(:•ad-bullion producecl very
nearly 5 tons. The ore used is almost exclusively from the Latham
mine, and contains considerable copper, mostly in the shape of malachite, but sometimes as silicate of copper. Owing to the auseuce of
sulphur from the ore, 110 m:;:ttte is formed, and t.be reduced copper consequeutly enters the lead. Besides making the lead impure, it also
makes the work about the furnace Larder for the mt>n. As the metal
tlows out of the automatic tap, an a Hoy of copper and lead separates
itself from the rest of the metal and invariably closes up the siphonpipe, so that it has to be opened before each ladling by driving in a bar,
an<l toward the end of the run the automatic tap bas to be abandoned
altogether, and the metal is tapped in the ordinary manner into bains. Unfortunately, there is no means of helping this state of affairs,
ince sulphur-ore cannot be obtained. With enough of this last kind
ore in the charge, not only would a clean bullion be obtained but the
•fil.rmtce would work more rapidly and not require such close attention
keep it in good working-trim. Another point which-will greatly ime the workiug is the construction of an air-recP.ivm·, so that the air ·
be forced into the furnace more regularly, instead of intermitti11gly,
11 M
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as is now the case. The bullion produced contained 40 ounces of silYer,
and the slag, assayed daily about 4-2 per cent. Pb., and 37 to 50 cents
.Ag. per ton, rarel,} running above these figures. The consumption of
charcoal (not pine) was 25 bushels per ton .of material smelted.
WHITE PINE COUNTY.

For most of the information in regard to this county, I am indebted
to Mr. A. J. Drown, of Treasure City. I visited, however, White Pine
district late in August, 1872.
The uumi:::;takable signs of dull times were upon tbe district. Hamilton, the chief city, was painfully quiet. No crowd:::; congl'egated in its
:::;treets; the merchants were selliug out at great sacrifice, preparatory
to remo~al to Pioche or Robinson or ScheU Creek, whither many of tlle
inhabitants bad gone alrrady. The houses, e~en, were disappearing;
for in this region of scarce building-materials, a house is frequently the
. companion of its occupant in his pilgrimage~. It was said that smTent.rfivc etlifices, at lt>ast, bad started on their travels from Hamilton during
the fore part of the :year; and many of those that were left stood empty,
with plaeards vainly calliug for tenants upon their locked doors.
Yet, vVhite Pine is uot ut.ttrly played out, though the reaction from
the sanguine hopes and reckless swindles of an earlier time is a staggering ulow, and the fresh exdtements of the year have drawn off the surplus population. Between fom· and fi\Te hundred men were, at tbe time
of my visit, sr.ill actively employed in tlle ruines, aud three large milh;,
the International, of the Eberhardt Company, the l\lanhattan, of tlle
\Vanl Beecller C.ompany, and the Big Smoky, of the Hidden 1.'l'easure
Company, were constantly runuing.
Tile de\elopments of the past year have teuded to demonstrate that
the priucipal mines on Treasure Hill-both Auroras, the Wartl Beecher,
the Silver Wave, the HiclL1en Treasure, the Sheboygan, aud the 1\lammoth-are situated upon a contiunous belt or channt>l of ore, bounded
on the west by a vein or dike of calcite. TIJe question of deptb is,
however, the vital oue. Explorations with the diamond drill had nob
yet resulted in anything fa,·orable up to end of August. Tile vVlweler
tunnel, of tho Hidden Treasure Corupany, was advancing toward the
point where the downward continuation of the ore was exrwcted to be
found-500 feet below the surface. Indications were said to lw eiH~OPr
aging-. So far as I could learn, they consit:;ted in the cut.tiug or a l"p:trvein, supposed to be tlJe ea:::;teru bounuary of the ore-bt1t, aud tlte liu<ling of rock beyond it similar in appearance to that in which the ore
occurs.
Meanwhile, tbe Eberhardt Company w:ts doing much better than heretofore. Tbe old Eberbardt mine was uot being worked producti\'ely,
but tlle Ward Beecher ground, subsequentl.Y acquired by the co111pau~· ,
contains a large body of high-graJe ore, (reported at $HIO,) autl kt:>pt
tlle large International mill running. The wire tram .way, which lws
cost so much, was working satisfactorily, except in the matter 01 wirerope, which it used up at a frightful rate. The shipments of tl.ie company were, at the above time, at the rate of $90,000 per month.
Other mines on the bill hatl a good Jt>al of ]ow-grade ore. Tlw Sonth
Aurora was idle, aud a director of the company was on the Rpot to
decide whether work was to be <~outinueu, in tlle way of exploration, or
stopped altogether. The splendid Stctnford mill of the culllpau,y was
likewise idle.
Iu the absence of new discoveries of milling-ore in dt>ptll, another
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year would probably put an end to active production in White Pine,
unless the "base-metal" mines, some of which possess undoubted value,
should be again revived. The attempt to smelt in this district has
(werywhere failed; but the causes of the failure are not irreparabe.
The metallurgical difficulties, which arise from the abundance of lime
and lack of silica, may be overcome by the use of ores from some of tl.w
new districts, or the cheapening of transportation may permit the sale
of ores direct to buyers, in the present favorable state of the market.
Tbe failure of Mr. Mattison's ambitions and extravagant enterprise was
a great injury to the district, in discouraging all attempts to handle the
base ores. His works, foolishly located high above t.h e town, now stand
in the desolate glorJ- of whitewash and gold-knobbed flag-staff, as
solemnly silent as the old cemetery which adjoins tllem.
On August 30, the International Mill of tile Eberhardt Company was
destroyed b~r fire. Every man in town felt it as a personal loss; for all
realized that this English company was the mainstay of White Pine.
It was fortunate that the disaster occurred at a time when the mines of
the company were looking better than at any time since their purchase,
<tnd that some time before the fire the mill was insured for $250,000.
At the end of the year, it may be safely said that in this district the
surface-deposits have been gradually exhausted of their workable ores,
and, no new ones having been discovered in depth, the prospect for the
future prosperity of its mining-industry is rather discouraging.
Active operations have been carried on by most of the leading companies wit.b a Yiew to testing their ground in depth, but thus far without making any very promising discoveries. That the ore-body is continnous from the Edgar mine to the O'Neil grade, South Aurora mine, a
linear distance of 2,360 feet, has been proved beyond a doubt. In
plaees this ore-body bas been worked out at the comparath-ely trifling
depth of 130 feet from the surface, while in others no bottom has been
found at a depth of 180 feet from the snrface. On the contrary, better
ore bas been found at the last-named depth in the North Aurora aud
Edgar than nearer the surface..
There has been a marked decrease in the bullion-product of the district for the ~· ear, as compared with that of 1871. This is partly owiug
to the decrease in the numbPr of productiYe mines, and partly to tlle
destruction of the International Mill in Aug·ust last. 1'be whole bullion
product for the year will not exceed $750,000.
Only four mills haYe been run during the year, and those only llm·ing
the summer-months. 'rheir running-time, with the number of stamps,
may be summed up about as follows:
International, 60 stamps, 7 months' running-time.
Big Smoky, 20 stamps, 7 mouths' running-Lime.
Manhattan, 24 stamps, 5 months' ruuning-time.
Swansea, 10 stamps, ~ months' running-time.
The Dayton, 20 stamps, and the ~fonte Christo, 20 stamps, have been
idle.
The Trinity was erected, during the summer, near Shermantown, for
the purpose of wol'king the large lot of tailiugs that bad. accumul:1ted
in that locality during the flu:sh times ot 1869 fi·om Eberhl:lr<lt ore,
worked by the mills in the vicinity. Thi~ mill differs from otht>rs in
having no stamps or other orP-crushing machiner,Y, and in its large
amalgamating capacity, concentrated in one pan adapted to gl~ud
ing the pulp, and one agitator. Its capacity is estimated at 40 tons per
twenty-fonr hours. The labor necessal'y to run it twenty-four hours consists of-
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2 engineers, at $5 per day .....
$10 00
2 amalgamators, at $5 per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 00
2 pulp-carriers, at $4 per Uay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 00
J
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For labor per day .. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 28 00
Other expenses consist of wood, 3 cords, at $7 per cord........ 21 00
Chemicals per day, (estimated) ...... _.... . . . . . .. . . .. .. .. .. . . 12 00
Oil, light.s, wear of machinery, &c ..................... , . . . . . 10 00
Superintendence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 00
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 00
Expenses per ton, in round numbers, $2.
The amalgamation difters from that of the raw ore only in the use of
sulphate of copper and salt. This mill, after having made a short run,
bas been compelled to shut down for the winter, owing to the severe
weather having frozen the tailings.
The min«?S in which active operations have been carried on during
the year are limited to about a dozen, mo::;t of which have pro<lueed
some bullion.
Sotttl~ Aurora.-Operations in this 1I'1ine have been confined to prospecting with the diamond drill. Six hciles have been sunk to perpendicular depths, varying from 400 to 800 feet from the surface. No ore has
been found. The formation passed through varies but little from the
ore-bearing zone near the surface. From 500 to 700 feet from the surface the drill passed through a zone of limestone rich in well- preserved
fossils, (mollusks and radiates.) Below this was found a narrow zone of
limestone containing some graphite.
The actual cost of prospecting with the diamond drill may be summed
up as follows :
First cost of drill-machinery, &c., includiug 700 feet oftubnlar rods, 4 sets of annular bits, ami other fixtures ........ $4, 773 80
Freight on machinery ..... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8~1 27
Cost of machinery delivered at mine .....•... ~......
Cost of boring 2,315 feet of holes, viz :

5, 595 07
Peet.

Hole
Hole
Hole
Hole
Hole
Hole

No. 1,
No. 2,
No. 3,
No. 4,
No. 5,
No. 6,

depth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
depth. . . . .. . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .
depth ........... .. .. . ... , . , ................·. . . . . . .
depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
depth.................. . . . . . . . . . . . . . . . . . . . . . .. . . . .
depth .............. - . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .

101
576
340
510
417
371

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 2, 315
The actual expenses of boring are about as follows :
For labor ...........•...........•. ~ . . . . . . . . . . . . . . . . . . . . $3, 694 00
J.i'or water* . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 652 53
For wood ........ _. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .
568 25
Actual cost of boring 2,315 feet . . . . . . . . . . . . . . . . . . . .
Cost per foot, $2.98~.

6, 914 78

" Water may be considered au extra expense, as it was procured under circumstances
and at a cost t.hat is not likely to occur in other localities.
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This, as compared with the cost of explor.ing the same ground by
means of shafts and drifts run by manual labor, effects a saving of about
$40,000, and bas in this case apparently done the work quite as effectually, as there is no large block of ground that bas not been penetrated
by the drill. So far as the annular diamond bit is concerned, there can
be no doubt that it is admirably adapted for testing in some measure
the value of mines where it is desirable to know what the ground contains in ad vance of the usual explorations.
But there is yet )'\1ucb room for improvement in the machinery used
to work the rods. Mr. Brown writes in regard. to this:
It would be a great improvement, and one very much needed, if the machinery could
be mad e to draw the rods from the hole. As at present used, almost as tuuch time is consumed in drawing the rolls as in boring. The machin ery used at the South Aurora mine
is altogether too weak for the strain put upon it in boring e ven the comparatively shallow holes so far bored in that mine. This is particularly the case with the rods awl the
couplings. In several instances the couplings llave broken, and in one instance the rod
itself has been twisted off. In all cases it has been found difficult to recover tbe pieco left
in the hole, so much so, that at th e last break it was found necessary to sink a E>haft 30
feet to reach the end of the broken rod. In another case they have altogether f~tiled
to recover over 100 feet of rod with the bit attached. Tile strain on rods workiug in
a hole from 500 to 700 feet deep mnst be enormous. The rods shoulu be made, it seems
to me, as nearly solid as possible, (with tho exception of th e tirst iO feet, wbicu should
be full size for the core.) A tube t inch in di<.tmeter would be ample to admit all tue
water necessary. A deep square thread tor th e couplings would probably answer \Jetter than the present ordinary thread. Finally, the machinery costs too much by lmlf
to be generally adopteo in mining, but this is a fault tllat will eventually rigllt it::;elf.
The average distance sunk per twenty-four hours running-time has been about 36 feet.
In many cases this would be a sufficient recommendation, as, in mining, time is often
an important item.

0. H. Treasure.-Some ore was extracted from the old surface-deposits
in this mine during the early summer, but it has been about exhausted,
that remaining being of too low grade to admit of its ueing worked at a
profit. The principal feature. of this mine lias been the Wheeler tunnel,
which was started about eighteen months ago for the purpose of prospecting the mine to a dP-pth of 500 feet from the surface. The ground
bas been haru and the progress necessarily slow, so that its pl'eseut
length is only about 425 feet. The last 100 feet has been run through
what is usually termed ledge-matter in this district, viz, quartz and
calcite, in this case showing traces of silver, from $5 to $10 per ton. If
the main ore-channel maintains the same strike and dip here which it
has in the leading mines of the hill above, the company ueed not expect
to strike it before the tmmel is in 600 feet from the mouth.
North Aurora and Ward Beechet South.-'l'hese two mines are adjoining and on the same ore-body, and both belong to the same company,
so that both can be described under one llead. 'l'he entire lcugtb or this
mine is 1,3GO feet, and it contains throughout this extent a body of ore
varying in thickness from 20 to 150 feet. ln the central portion of the
mine the bottom of tbe deposit bas not been found at a d(~ptll of 180
feet from the sur-face, but this is accounted for by the fact, so far as
ob~erved, that the end lines of the ore mass dip toward tiJe center from
both north and south extremities of the miue. This immense ore-UO(l\·
has also extended through the South Aurora and Edgar mines,
altogether a total distance of 2,360 feet, and has prouuced, as nearly as
can be Htated, 81,576 tons of ore, giving a gross yield of $3,257,419 up
to the present time. A cousiderable amount of ore bas probabl_y been
wOl'ked of which no account can be got at present, so tlJ.at $3,500,000
would not be too high an estimate.
The Ward Beecher Company's ground consists of the mine of this
name and the Edgar. The ore-body described in the la:::;t paragraph is
continuous throtlgh this company's ground.. A bout eighty men were
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employed by the company during the summer, but as the ore is too
poor to pay the extra cost of transportation to the mill during the
stormy weather of tlle winter, it is considered more profitable to allo,•;r
the mine to lie idle during that season. Since it has beeri shut down
a little prospecting has been carried on and good. ore has been found. at
a greater <lepth in the Edgar shaft.
Eberhardt.--Consiuerable prospecting has been done on this mine,
but without finding anything of great value.
East Sheboygan ancl Copper Gla.nce.-A small prospecting force has
been employed. on these mines during the year. Large bodies of ore
have been opened, but of too low a grade to pay a profit in a custommill.
Oaroline.-This mine is situated at :Mount Ophir, on the west side of
vVhite Pine Mountain, in what is usually considered the "base-range."
The vein lies in limestone, and is very small, rarely exceeding 8 inches
in tbich:ness, and probably averaging not over 3; yet, owing to the
high grade of the ore it contains, work has been carried on profitably
on a small scale. It would not be worth the notice of, nor would it pay
under the loose management of. an incorporated company. During the
first nine months of the present year only 42 tons of ore of all clas.ses
were extracted and worked, which gave a gross yield of $7,795, m· $195
per ton. The ore is quite refractory.
French.- This mine, situated in the same locality as t,he last named, has
been in active operation during the year. The ore bas been shipped for
reduction, and I have been unable to get the full returns.
lmperial.-This mine is situated on one of the outlying spurs on the
west slope of Treasure Hill, in the "base-range" proper. In early
times it was considered one of the best mines in the district, but
since the failure o_f the Mattison smelting-works it has been idle,' with
the exception of a short time in August last, when 20 tons of ore were
extracted and shipped to San Francisco as an experiment. The returns
gave a yield of $78 of silver per ton of ore; lead, 5 per cent.; copper,
12~ per cent. Tllis mine may be cited. as a fair representative of a
large class of deposits which, considering their size and the character
and value of their ores, are worthy of more attention than they ha.ve
hitherto received.
On the west slope of Treasure Hill, in strata 300 feet below the geological horizon of the free-metal belt, we encounter a series of veins or
deposits extending north and south through the whole length of the
district, in which ores of copper, malachite, azurite, and arseniate
form the predominating minerals. Most of these cupriferous veins are
rich in silver. The most careful tests made of all the ores show quantities varying from 50 to 150 ounces per ton of ore, with only a small
percentage of lead or antimony. The formation consists of a dark
arenaceous limestone, which is much broken.
The veins or deposits found in this belt may be divided into three
classes, as follows: (a.) Veins striking east and west generally vertical
or dipping at a high angle. Their croppings are generally continuous
for a long distance, sometimes several thousand feet, and, so far as explored-175 feet from the surface-they have been found persistent in
depth. In thickness they -vary from a thin seam to 20 feet. (b.) Veins
striking north and south and dipping east at a low angle. The veins
of this class correspond in strike and dip with the stratification of the
country-rock. (c.) Irregular deposits, apparently impregnations, filling
seams and cavities in t.l.le country-rock. In the first two classes named,
the country on one side, sometimes on both sides of the. veins, is imp reg-
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nated with minerals characteristic of the vein, often to a distance of
10 feet from the vein itself.
In a few of the mines in this belt lead predominates on the surface,
but in one instance, that of t.he C. T. Fay, it has been gradually replaced \vith ores of copper at a depth of 150 feet from the surface.
.Llfobile.-'rhis mine is situated at the head of Swansea Calion. It bas
been worked steadily for the past two years. The ore is cerussite. This
mine has afforded some specimens of very pure white carb-onate, almost
as pure as could be made in the laboratory. The vein is about 2 feet
thick, strikes east and west, and dip~ north from 75° to 800, A tunnel
follows the vein into the bill, a distance of 250 feet from the calion.
Tbere are about 500 tons of lead-ore on the dump, that will yield from
40 to 80 ounces of silver per ton.
0/testcr.-This mine is situated on the west side of White Pine l\fountain, in the copper-range. The vein is situated between a Ri1iceons limestone, tbe banging, and a quartzose schist, the foot-walL It maintains
the same relations to the formation for a distance of two miles. T1.e
vein, so far as developed, is abont 12 feet tllick. Tile ore is compact
and of an even grade the whole thickness of the vein, and consists
wholly of chalcop,yrite.
Silver Plate.-This mine has been worked constantly with a small
force. During the first nine months of the year 231 tons of ore have
been extracted and reduced, giving a gross yield. of $13,488, or nearly
$58 per ton.
Noonday.-A large body of good ore bas recently be\n struck in this
mine at a depth of 96 feet from the surface.
Assessor's retw·ns of m·e 'worked in White Pine County for the quarter t,nding Mm·ch 31,
Name 0f mine.

I Quantity.

1~72.

Remarks.

Gross yield.

\----------------------Tons. Lbs.
Caroline............ . .. . .. .. .. .. .. . .. . ..
1
733
Eberhardt and .Aurora .................. 5, 256

EJgarD~. ~ ~ ~ ·. ·. ~ ~ ~ ·_ ~ ~ ~ ~: ~ ~ ~ ~ ~: ~ ~ ~::::: ~ ~ ~

1

0

$1,620
169,346
5, 061
249
223
16,582
11,133
12, lfl7
3, 579
972
1, 881
9, 334
1, 988
253

i~

1, ooo
1 1, 400
639 I, 500
550
393
65
!) 1, 000
17 1, 380
24
3
:::::: '
600
Truckee................................
12 1, 600

Empire...... .. .. .. .. .. .. .. .. . .. . .. . . . ..
0. H. Treasme.. .. .. . . .. . . . .. . .. .. .. . . ..
Piermont Silver-Mining Company......
Pinto Silver-Mining Company..........
Silver Plate . .. . .. .. . . . .. .. . . .. .. . . .. . ..
Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
South Aurora............................

FrencP~.::: ~:::::: ~::: ~ ~: ~ ~: ~ ~: ~:

'

g

37
20
89
84
00
68
03
28
60
00
28
50
91
75

Refractoty, shipped.
Tailings.

Piermont district.
Pinto district.

Tailinp;s.
Refractory, shippea to Reno.

~otal ore, .. ~._. ................... 6,964 1,213 {
Total tons ta1lmgs ................ 4, 270 ...... 234 ' 394 33
1

Assesso1·'s 1'eturns of ore WO?'kecl in White Pine County for the qum·ter ending Jnne 30, 1872.
Name of mine.

Qnantity. Gross yield.

Tons. Lbs.
Caroline............ .. .. .. .. . . .. .. . .. .. .
11
500
Eberhardt and .Aurora ................. 2, 928
625
Mammoth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
52

8.o£~%~~a;~;-~: -:::::: ~:::: ~ ~:::: :::::::

OliYer and Sullh·an...... ......... ... .. .

$3,330
109, 987
1, 038
741
3~~ 1, ooo 7, lin
15 .... .
2, 115
77

00
22
20
50

so

500

75
46
8, 788 99
168 30

Total.. ........................... 3, 588 l, 7-15

133, 46-1 92

~fl~~\~i~fftto- ~ .-.- _·_-_- ~ _-_-_-_-_-_-_-_·_::::::: ~:::: ··i45. ~·- ~~~.
South aurora .. . .. . .. . .. . .. .. .. . .. .. .. .

8

Remarks.

Refractory, shipped.

Piuto district.
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.Assessm·'s retw·ns of o~·e worked

itt

White Pine Count·y fm· the qum·te~r ending September 301
1872.

I

Name of mine.

Quuntity. G_ro_s_s_Yl_·e_ld_. _ _ _ _ _
R_em_ar_k_s._ _ __
1

Tons.

Lb .~ .

Alceon .. . . .. . .. . . . .. . . . . . . .. .. .. . . .. . ..
6
820
Banner State...........................
15
94-Q
Caroline . ...............................
29 I, 000
Eberhardt and Aurora .................. 4, 317 1, 300
Elk... .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .

$411
676
2, 845
166, 472
132

1 I, 480

b~TI~~~:e·a:;~;.~:: ~ ~::: ~::: ~:::::::::::::: e~~ }: ~~~

1~; g~~ ~~

·P age . ..................................
4
370
PH'rmont ............................... 230 ......
~:: iut John del Rey .................. r . . . . . . .
430
SilYer Plate .. .. .. .. .. .. .. .. .. .. .. .. .. ..
21
470
Truckee............ .. . .. . .. .. .. . .. .. .. .
li 1, 520
Ward Beecher .......................... 2, :~24 1, 450

574 00
5,68300
223 00
1, 120 00
511 00
63,814 00

It,
1

Total. __ .......................... j7.

00
00
00
00
00

Piermont district.

1

s62r8soj

262,

10000 j

Assessor's 1·eturns of bullion p1·oduced in White Pine Cottnty for the quartm· ending Decmnber 31, 1872.
Name of mine.

Quantity. Gross yield./

Tons. Lbs.
Antelope .. . .. . .. .. .. .. .. .. .. .. .. . .. .. ..
1 1, 076
Banner.............. .. . .. .. .. .. .. . . . .
1 !, 831
Columlm<.! ...... ...... ..................
6 1,137
EI.Jerhanlt and Aurora ................. 1, 156
722
Caroliue...... ...... ....................
5
Genesee................................
7 1, 858
Icebl'rg .. .. .. .. . .. . .. .. .. .. . .. . .. .. .. ..
41 1, 818
Iceberg-, (English company)............
1 !, 541
Iceberg South...........................
52
938
'Mammoth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18 J, 328
0

~. ll~~iea:;~~~::::~~:::::::~:~~~::::::::

SorJ.th Aurora..........................
Si! \' er Plate .......... :. .. .. .. .. .. .. .. ..
FrP.nob ............ .................. ...
Chloriclers...... ............... .... .... .

~~~

25!
29 1, 096
60
344
16
24
254

$119 06

906

1~ 8 1~
v

Remarks.

I

.,

46, 240 00
1, 700 00
152 59
2, 270 13
81 00
1, 601 87
522 59

i~~ ~~ I

10,
1, 447
1, 335
6, 818
2, 240

85
02
00 j
81

- - - - - - - -)

Total. ............................ 1, 782 1, 299

76,124 92 j
I

Schell Ortelc district.-This district has apparently not met with the
success that its appearance a year ago warranted us to expect. The
mines are extensive, and apparently contain ore of a fair aYerage grade,
but they llave provet1 more spotted than was expected. Several purchases were made, during the winter and spring, of prominent mine~,
by capitalists in San Francisco and elsew lwre.
The \Voodhurn was purchased by parties from the East, the McMahon
and Great Western by parties in San Francisco. Considerable work
has been done on all these mines, but, it seems, without satisfactory results, as -Nle business development languishes. The Ruby Hill property
was purchased by an English company, but little has been done on these
mines, principally owing to legal squabbles in which the members of
, the company have seen fit to indulge among themselves. Early in the
summer the Tehama Corn pany of San Francisco purchased several
mines, with other property, located about six miles south of Schellburn,
and immediately commenced the erection of a 20-stamp mill, and the
de,·elopment of their property. But for some cause or ot.her the afthir
was entirely closed about one month ago. Two small mills, the Hentim·son, at Rub,y Hill, and tlle Livingstone, at Centreville, each containing five stamps, were erected duriug the winter and spring. The fonner
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bas ne-rer dropped a stamp. The latter ran for a short time on Rubv
Hill ore, rather unsatisfactorily, however, as the ore contains entirely too
much antimony for raw amalgamation. In short, unfortunately there
has been only one enterprise carried to a successful issue in the whole
district, to wit: they have succeeded in bnilding a good-sized town at
Shellburn. But at present it bas evidently no visible means of support.
Robinson district.-Dnring the past summer this district has attracted
considerable attention from miuing men. This is fairly accounted for
partly by the great size of many of the lodes or deposits and partl~T by
the fact that recent explorations have proved that individual mines have
improved in the quality of the ore with increasing depth of the works.
Several new anti quite important discoveries have beeu maue during the
last summer, both in the silver and copper bearing zone~ of tile distrir~t,
aml, upon the whole, we may consider the prospectH for its future
]H'ospel'ity as rather encouragiug. There is, however, one serious drawback for a western district, though scientific skill would certainly Rucceecl in overcoming it. The majority of the ores in the district l)elong
to the class known am<;mg the miners as base or refractory. They contain both gold and silver in sufficient quantit.y to be of commercial importance, but some of them represent the most complicated associations
of minerals known to the metallurgist. A large class of veins, of whicll
the Hays is a fair type, contains gold, silver, copper, iron, lead, antimony, zinc, arsenic, and sulphur in corn bination. Great difficulty h::~s
hitberto been experienced in working these gold and silver ores by millprocess, so as to save a fair percentage of both the precious metals;
hence it appeared to the miners that reduction by smelting was really
the only process adapted to the ores, but that, too, has so far been, if
not a cotnplete, at least a partial failure. Several attempts haYe been
made at reducing them in the ordinary shaft-furnace, but in cver,Y instance a few uays' run bas proved sufficient to destroy the liniug. 'l'be
last run was made with sandstone lining, hauled from Pancake Mountain, fifty miles distant, but with no better results than had attended tue
previous trials. The same sandstone is used with great success in the
Eureka furnaces. It is therefore to be inferred tlla.t the correct oremixture bas not been made for the charges. Western miners are too
apt io forget, or possibly they do not know, that a siliceous lining will
not do for a furnace which is to smelt basic ores, and that a basic lining
will, vice versa, not be in place for smelting very siliceous ores.
Considerable exploratory work is being done in this district, principally by two companies, the Canton and the Hays, each of which employs about fifteen men. The first-named company owns some tbirt.ytive locations, and one shaft-furnace of moderate dimensions. Tbey
have maue two or three runs with the furnace, and have produced 33
tons of argentiferous lead, worth by assay from $250 to $800 per ton.
The ores formed in the district. can naturally be arranged in two classes,
corresponding to their _mineralogical cllaracter and their geological
occurrence.
1. Argentiferous and auriferous lead ores, occurring only in metamorphic, stratified limestone, with mainly a quartzose aud ferruginous g<mgne. Fluorspar is found associated with tile ores of this formation exclusively.
2. True copper-01 es, sometimes occurring in the limestones, but mainly
inclosed in comparatiYely recent igneous rocks.
A marked peculiarity in this district is the occurrence of immenRe
masses of iron outcrops. They are found all along the mineral-belt, but
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more abundantly in the vicinity of the igneous rocl{s, where they frequently attain a breadth of 500, or even more, and a length of several
thousand feet. Some of them show on the surface only brown hematite,
but the majority are associated with ores of lead and copper in variable
quantities, and probably all will eventually prove to be the outcrops of
plumbiferous and cupriferons lodes. The mineral-belt of the district is
about eigbt miles in length by one and a half in width. Its longitudinal
axis is about east and west, or nearly at right angles to the trent! of the
mountain-range. The eastern half is situated on both sides of a deep
calion, near the bead of Murray Creek. Tile country in this vicinit.v is
qnite rugged a11d preeipitous. Bold limestone bluffs, sometimes 100
feet in beight, wall both sides of the calion. Murray Creek is one of tlw
largest strPams found in Eastern Nevada, and, with abundant fall, is
capable of furnishing motive-power for several stamp-mills or other
metallurgical works. The western half of the belt occupies a \~alley, aud
is characterized by a succession of low rounded bills easy of access.
The mineral-deposits occur, as I mentioned before, in two distinct
formations, a central one of granite and igneous rocks, and a surrounding one of fossiliferous, stratified limestone. The upheaval of the central granite rocks bas tilted the stratified rocks outward in all directions; from the central mass, slightly on the north and west, and more
steeply to the east and south. Subsequently, these granites themselves
have been fractured along north and south lines, and. rhyolite has here
intruded, sometimes covering extensive areas, and in nearly every instance forming the smooth I'Otmded hills of this portion of the mineral
belt. The forming and filling of the cupriferous lodes in this formation
was probably contemporaneous with or subsequent to the rhyolitic outflows, for we find exteusive areas of the rhyolite thoroughly impregnated
with minerals of copper. The surface-ores are principally malachite, the
stain of which is found not in the seams only but through the whole
mass of the rock, and as this is the product of decomposition of otller
cupriferous ore.s, we may reasonably infer that the deposit originally
contained either sulphides or, what is perhaps more likely, grains of
metallic copper. The latter opinion is strengthened by the occurrence
of considerable metallic copper in the lodes found in this formation.
These copper-deposits coutain too small a percentage of mineral to
be of commercial importance under preRent circumstances. The largest
of these copper-fields contains an area of not less than 160 acres, while
the smaller ones contain from 1 to 10 acres. Very little work bas been
The Miami appear~ to be the most prominent at
done on them.
present. It was discovered early in November last. .A perpendicular
shaft has been sunk to a depth of 30 feet from the surface, djsclosing a
vertical fissure of small but gradually-increasing proportions. The
thickness of the lode where discovered was only about 4 inches, but it
bas increased to 3 feet at the bottom of the shaft. The characteristic
ore is red oxide, associated with considerable black oxide and some
metallic copper. Malachite and arseniate of copper are also found. The
Osborn js situated about one mile west of the Miami, and yields the
same kind of ore. A shaft has bten sunk to a depth of 70 feet.
In some of these lodes the copper appears to run out a few feet from
the surface, a soft ash-like substance tt-1-king its place.
The Western, Kentucky, Ontario, Burnside, Gem, and Dirago are
promising locations, but not prospected.
The principal portion of the lead-bearing zone is situated east of the
copper-veins, although. several valuable deposits have been found in the
stratified rocks.
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The Altman mine is situated on the south side of the canon, threeuarters of a mile east of Mineral City, aud near the extreme east end
of the belt. This miue bas been worked occasionall.Y for the past three
years, for the purpose of obtaining iron-ore for flux' in the attempted
melting-operations. No value was attached to the property uutil it
was discoveretl during tlw last summer that a large portion of the veiu
or deposit consisted of lead-ore, containiug sufficient g·old aud silver to
make mining for it remunerative. The gold is mostly free, aud has been
frequently panned out from the soft, friable mass in wllich it is fouud,
sometimes yielding as high as 10 cents to the pau. This probably
occurs only in the shape of nests or pockets. Several shafts haY(' beeu
sunk on the mine to depths varying from 60 to 100 feet from the ~urfa<:e.
A tunuel has also been drh~en into the mountain 450 feet, tappitlg" the
ore 150 feet from the :::;urface. These explorations have dm-eloped a
deposit or vein of iron-stone over 100 feet iu thickness from east to west,
and 800 feet in length. Tile valuable argentiferous and auriferous leadore is foun<l traversing tlte iron-stoue gaugue in irregular searus aml
ueposits, varying from 1 to 30 feet in thickness. Probably oue-tenth of
the whole mass ot' the ledge will average $45 per ton.
The Hays is situated about one an<l a balf miles west of l\Iineral City,
and near the eastern limit of the copper-belt. It is inclosed in stratitlcd
siliceous lirnestoue, which it crosses at nearly rig-ht angles to the plaue
of stratifieatio11. Tbe vein is ver,Y irregular, its thickness ranging from
1 to 9 feet. An inclined shaft, has been sunk on it to a depth of 100
teet; also, a perpendicular one 60 feet iu depth. Iu the iucliue the ,~eiu
is continuous. The ore is quite rich in gold and silver, the latter
slightly pn~dominating. Its average ,~aJne, estimated from a JHlllJ ber of
so-ealled a,·erage assays, is over $150 per ton. But this is probably too
high for a real average. The predominating mineral is a brown henmtite, especially rich iu gold, witb a fair percentage of silver. But the
riellest port.iou of the ledge consists of a tlark mineral, approachiug n~ry
nearly to grny copper in appearauce. lt i:::; tlle intention of this cotupauy
to erect a 20-stamp mill the coming summer, for the purpose of redueing
tht>ir ore by the ordinary \Vashoe-pan process, sa\ing what percentage
tlwy can in the first place, but relying principally on reworking the
tailings, after tlley have bad sufficieut tirue to oxidiz<:>, for saving a
fair percentage of the gold and silver.
Xew district.-\\' eHt of the copper-belt, and seven mil<:>s west of Mineral
City, is situated the so-called New district,. Aconsiderableexcitement was
created here during tile past summer by the discover.v of a small pocket
of horn-silver. But subsequent developments proved that tbe ledges
differ in uo respeet, so far as the ore is concerned, from the lead-lodes
in the eastern portion of the district.
Iron-stone, coutaiuiug argentiferous and auriferous galena and otller
lead-ores, is also characteristic of this part of the <listrict. The formation is stratified limestone.
The principal mine is the Emma. An incline has been snnk on it to
a depth of 50 feet from the surface. The vein is large and fairly defined, and tlw ore of g·ood grade. There are a great uumber of locations in all parts of the district that promise well, but I base tlwngllt
it necessary to describe only representative min<:>s of each class.
Ward di::;tr-ict is l:'ituated about twenty miles south of H.obinson, and
at the eastern base of the same rauge. 'The first discovery of miueral
was made in August, 187~, conseqnently but little work bas becu <lone.
'rue formation is limestone, uplifted by diorite. The veins are large
and well <lefined, and the ore is said to be 1·ich. The gangue is geuer
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ally quartzose, containing iron, copper, and manganese, the last in great
abundance. The most noteworthy mines are the Paymaster, Atlantic
Cable, Caroline, and Grampus. The first named bas a shaft 40 feet
deep. Samples of the ore have assayed from $50 to $300 per ton.
Pinto district.-An English company erected a spleudid mill in this
district, with Steteteldt furnace, before they opened their mines, so as to
assure tbern of a supply of ore. Subsequent explorations revealed the
di.sagreeable fact that no mineral-deposits of any extent existed on the
company's ground. Onl.v a few tlwusand dollars' worth of ore was
raised and worked wbeu the company shut down their works.
Eureka district.-At thP time of my visit to the neigbboring Eureka
district, early in September~ 1872, the miue~ and works were idle, and
there was no immediate prospect of a resumption of work.
NTE COUNTY.

Philadelphia, district.-I am indebted to Mr. W. F. Leon for particu]ars in regard to this district, which has lately attracted the attention of
San Francisco capitalists to such an extent as to induce them to make
large investments in the purchase of the three principal mining-properties at Belmont.
The greater portion of the ores milled in the district during 1872 were
beneficiated during the first quarter of the year ending Marcb 31, 1872,
at wbieh time the principal mines were sold. and incorporated in San
Francisco, California.
1. 'fhe El Dorado Sou::b yielded, to the old owners, W. F. Leon & Uo.,
$93,227 in bullion. Since March this mine bas been developed by sinking incline shafts, running levels, and extrncting some 1,500 tons of
ore, Y:)lned at ahout $200 per ton. This bas been stored in the orehouses of the new company, and on the dumps, awaiting the completion of the new 20-stamp mill, 'vhich will ue running the 1st of li'ebruary, 1873. The mill has tweuty 800-pound 8tarnp~, a Stetefeldt fmnace, eight Stevenson pans, and four settlers, all costing about $100,000.
The vein in the mine bas been continuous from the surface to a depth
of 425 feet, averaging 6 feet in width. The ores are chloride and sulphnrets of silver and stetefeldtite. There are slight traces of oxidized
copper-ores and carbonate of lead in the ore.
At the main shaft are steam hoisting-works and pumps. The company are working eighty men, and the stock is now selling in San
Francisco at the rate of $1,000,000.
The Arizona mine was consolidated, and is now a portion of tlle
El Dorndo South Consolidated .Mining Company's ground. It bas been
<leveloped b.v 2,000 feet of levels and tunuels, exposing a. lo<le averaging 3 feet,•which contaius some of the richest born-silver ever found in
the diRtrict. About GOO tons out in the dump are awaiting· the completion of the compau.y's mill. The yijjld of this miue, for the first quarter
of 1872, was $43,860.
2. The Monitor mine, now also tbe property of a San Francisco company, has been developing by running levels and sinking shafts. It
contains a fine vein 4 fpet wide. The new 20-stamp mill of the company
is now running on ore yielding about $150 per ton. The yiel<l of the
first quarter was $74,300.
3. The Belmont Mining Company owns tbe High Bridge South and the
Transylvania Nos. 1 and 2, and is also incorporated in Sau Francisco.
Tl1ey ha-ve been making some very extensive developments during the
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year, and have large quantities of ore in their dump awaiting an opportunity to get it reduced.
4. The Combination Company's mines have been partially worked, baviug b~eu under lease. 'l'Lte.v produced several lmndre<l tons of ore. .
The first quarter's yield -.;1as $55,000.
5. Wasllington HeiglJts .Mining Company, incorporated in San Franci~eo, is considered tl.w best undeveloped miue iu the <li~trict. It is now
being ,.1gorously worked.
'l.'ue town of Belmont bas increased largely in population and enterprise, and tl.le tlist.rict is generally conceded to be only second to Virginia City and Pioche.
A large number of claims tlJ.at haYe been lying idle for J'ears aJ'~
now beiug prospected.
Morey di8tr·ict.--T1J.is district, located sixty-fi.\-e miles south of I~ureka,
~nd upon the ea8tern slope of the same range of mouutallls, has been
mentioned in former reports. Tile silver-bearing veins, eighteeu in unmher, are within a belt of 3,000 feet in width. They all stand perpendiculally, eropping· out at iuternlls from the ravine np to and o\·er the sumJ.nit of tile mountain, a distance of two miles. The veins vary from 4 to
5feet in '"i<ltll, atHl ~llow remarkably regular ~nd well-defined walls. The
eonutry-rock i8 granitP. A~ tht-re has been no millue;ul:'r than Austin,
by preseut road Olle lluntlred <l!H.l ti\·e r:liles <.li:stant, t!Je UeYelopmcnts
Imrc' been contiueu mostly to two miues.
In the Cedcn· tllere are tlJrt>e tunnels, the lowest starling from the
1a\'ine, tue otllers 80 feet iu perpeudicular height apart. The lowest
oue is in 410 feet, tlle 11ext 2:2G feet, the thiru 400 fe<:>t. The pay-streak
Y:!ries from G to lo inches. Tlle entire ore averaged the last year $353.53

J:Pr ton.
Upo11 the l\lngBona lode there is a tunnel of GOO feet, one shaft of 75
fePt and oue of J:ZG feet, \'litlt a level from the last starting 70 feet from
~urface, anu llOW in 175 feet. The pay-streak varies hom 18 inc~es to
:$feet, aud will an'rage 8~00 per ton; but in places the ore \Till work
horn $u00 to $1,000 per tou. lt reseB1bles tlle Lanuer II ill ores, except
that there i:s less qn:1rtz and more antimou.v.
The Amerieau B:1gle has oue iucli1w of 00 feet atHl another of GO feet;
a!~o three levels, each GO feet in length.
rrue JWy-streak ntries from G
tu ~0 iuehes, and worl\:s, includiug seeoud class, $1()8.50 per ton.
'fl.J.e 1\Iount . .::\..iry l1as a shaft of 75 feet upon a veiu of three feet, the
pay-ore occupying tile entire span betweeu the walls. Tlle ore worked
out $1.)~ per ton.
Gpou ti.Je Little Giant a shaft has been sunk 20 feet, and an open cut
of the same deptll and lengtll has beeu made. The ore and vein are
silllilar to that of tlle Cetlar.
Upou ti.Je l\Iouetary a slJaft has been sunk 20 feet, the vein containiug
f()l' Lilt~ eutire distance two feet of puy-ore, which will work $123 per
ton. There is a 10-sta.mp Ill ill iu process of erection, which will be ready
for operat.ious iu May, IH7;L Tllere will be a \Vuite's furnace in conlH'ction ''ith it. About 375 tons of ore are out 011 the dumps, and a
large amonut of ground is open and ready for stoping. There are bnt
h•\v meu miuiug at present, but. the force \-vill soo11 be increased sutli<:il'lltly to keep the mill supplied witil ore.
Tile foregoiug data haYe been kindly furnished by 1\Ir. David S. Ogdeu, snperintendeut of the Morey l\lini11g Compan,y.
'Ttcin ltil:er di8tricf._!.._T1Jis district acquired at one tirne considerable
n'putation on account. of the great rielmes~ of the ore-chimney fonnd in
the ~Iurplly mine. Siuce, however, tlle :New York company, owuiug
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this mine, went foolishly into bankruptcy, the whole <listrict has bee
lying i<lle. During the last year, however, a new company has bee
orgauized in San Francisco to take np the explorations iu the Murph,
and the McDonald, a contiguous claim. The Murphy and McDonal
elairns are together 4,000 teet in length, and were located iu 1866, an
dm·eloped iu 1867 and 1868. The former owners sank a shaft 240 fe
and opened three levels, which ·were <lriven 300 to 400 feet. Tile min
produced during 1867 aud 1868 $750,000 in bullion, the average wor ~
ing of the ore being $117.30 per ton. 'l1he company ha<l a fine 20-stam
mill, wllich has been completely renovatrd, new pans being provided
with roastiug-furnaces. Its capacity is GOO to 700 tons per wonth. In
eluded in the present purchase was a fine assortment of cord-wood
charcoal, and other milling supplies, valed at $40,000. Tllere are als~
fine hoisting and pumping works, the former company <lislmrsing for ·11
of the above irnprovemeuts $250,000. TlJe present prospecting of th~
mine, under Mr. P. S. Buckminster, the efficient superinteu<lent, hal
been successful to a degree to amply repay the owners for money ex
pem1ed. The secon<l le,Tel south, and the fourth level both north all(
soutlJ, have been extended, cutting ore in each case of considerable e~
tent :md high in quality, and the sinkiog of the shaft has been resnmef'
~lJowing already indications of ore. 'rhe vein is large and well <lefine<l
varying iu widtll from 8 or 10 to over 20 or even 30 feet; the ore is ricb,
occurring in seams from G inches to 8 feet wide, and assaying from $10
to $000 per ton, picked specimens being of much greater value. Tb
present company is iucorporated undrr the name of the Murphy nlinin~
Company; capital stock $3,000,000, <livided into 60,000 shares of th
par Yalue of $50 each.
Troy clistrict.-Mr. II. Newton has doue some work here during tb
year for an Englisll compauy ou tlle Eagle and Troy locations. He ha
also built a fine 20-stamp mill containing a Stetefeldt furnace. Towar~
the eu<1 of the ;year it was, however, reported tlJat all operations ha(
been suspended. I am not informed as to the reasons for the abandon
ment of the enterprise. 'l,he district is represented as being well situ
ated in regard to grass, water, and timber.
ESMERALDA COUN1'Y.

Very little productive work jn the way of gold and silver mining ha
been <1one in this connty during tbe year. Only in Columbus, lVIoute
zuma, Lida Valley, and Gold Mountain <1istricts some 1ittle activity 1Ja1
bt>eu maintaine(1, as far as I cau ascertain. In Uolumlms distriet art
sitnated probably the most important borax fields now known. 1\fr. H
H.. Whitehill, State mineralogist of Nevada, sa~' S in llis report for 187:
atH11872 in regard to tllem:
Coltunlms, Fish Lake, and Teal's :Marshes alone contain 20,000 acres of borax land
which wi1l ywltl au unlimited supply for au iudefmite period. Besides 1!10 ric!Jer po~
tious of the borax 1iclds, there are many tuom;a,ml acres ou which it is found, but 110
su:fficieutl.)' coucentrated to be profitable, except in the very driest and warmest sea
~:;uus. Columbns Valley, iu wbieh if:i located tue ricuest deposit., is snnounded on a~
sides by semicircular rauges of ruonutains, ha\·iug openings to t!Je uorth and sout!J
It i::; nLout ten miles in diameter aud eutirel:v t1est.it.ute of vegetation, Leing coverL
for the most part with a. ligllt incrustation of t:>alt, though ncar the uorders of t!J
valley aloug the slopes of t!Je snrronuding bills there are wide stretelle::; of driftiu
sands, wllicll iu many places form large JuomHls. \Vater is usually fouud at a dept
of about 12 feet. At tlJe north encl of the valley, which is tile lowest., It comes t1
witlJin 2 or :3 feet of the surface. Near the foot-hills to tbe west side of the valley it i
fonud free enough from tho t:>alts to be good for driuldng purposes.
The boratP of lime (ulexite) is fonud in small quantities in all parts of tho valle~~
.But. the principal deposit is ue<.Lr its uorthem extremity, whore the wash of tho who!
valley aud surrounding hilh; is eollec~ed. It forms here a large uecl, w Lich is covere
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with a coa,t.ing of salt. This accumulation varies in thickness witb. the moisture of
the ground, growing in warm, dry weather, and shrinking again in wet cold weather.
'fn~ whole. surface _is elevat ed sev:eml in ch~s in the early part of the .sum~1er, and keeps
on mcreasmg until the first rams. It nses aud falls somewhat m the manner of a
great pan of dough. Every time, however, that this increase anu diminution takes
place, there is lefr. an additional quantity of the sol ill matPrial. Four years a<ro where
now the hed is nearly 2 feet in thickness, out of holes dug in the marsh w~r~ taken
small balls of this sul>stance no larger than birds' eggs. These have grown until they
nuy iu size from the bnlk of a potato to that of the solid bed 2 feet thick. There is a,
stratum of salt underlying the borate bed a few inches in thickness, and beneath this
a !Jed of sulphate of soda, (glauber salts.) Beneath this beds of clay and sand alternate
to au nuknown depth. A well bas been sunk 28 feet through this sedimentary formation without finding anything harder. The borate of soda is also found ou this marsh.
lleHsrs. Eaton & Smith, of Columbus, have probably tht~ best location. Several other
companies also have l>orux lands on the same marshJ only t\vo of which, however, are
engaged in its manufacture.
The process of refining here is very similar to t.hat of th e American Company in
Churchill Com1ty; bnt, as the material is much purer, a greater quantity is pro(lnce(l
at much less expense. Mr. Hearne, with six tanks, each lwltling two thousand gallons,
cr~'sta.llizes one ton of borax daily. The Pacific Company have thirty tanks in nse refining. Tui::; company bas been engaged heretofore iu concentrating the crude material aml shipping it to San Francisco. The companies at work here use ou\y the
borate of soda, as it contains tlw chief elements in the composition of borax. When
the bora.te of lime cau be fonml pure, or nearly so, it is more profitable to ship and
manufacture it near market, a large proportion of the carbonate of soda and water
being used iu the process of crystallization, and these materials can be obtained nearer
the railroad. Materials obtained here contain about 31 per cent. of borax. The cost
of manufacturing is about $40 per ton; the price of freight to the railroad is *.;dO per
ton.
Rhode's borax field lies fourteen miles northwest. of Columbus. There are several
hundrefl acres of borax lands here. Native borax, in large white monoclinic crystals,
is fonnd in the mud near the surface, from six inches to a foot in d epth. Other borates
arc also found here. The marsh is very soft and mucldy, the waters coming close to
the surface, and in wet weather covering it. 'l'h ere an'l also here about 1,0no acres of
salt lauds, from which the mills at Belmont and Columbu::; are supplied. T~w following analysis of tho borate of lime was made by Professor Price, of San Francisco, from
!iamples taken from fourteen tons of the material obtained at Uoluml>us:
Sesquioxide of iron and alumina . . ___ .·---- . .~. --· _--- _... _____ . __ --· __ .. -··
2.2[)
G.25
Chloride of sodium and potassium. _____ -----·------.·----- ____ --·--·----··
Snl ph ate of soda ... __ .. ____ .... _. _ .. __ •. ___ . ______ .. ___ .... __ ..• ___ .. ____ .
2.70
Lime ... __ ... ___ . __ ... ____ . . __ •.. ___ ... ___ • __ . _. _____ . _____ . ____ .. _. _ . ___ •.
11.10
Boracic acid. _____ .. __ . ___ .. ____ .. _. ____ • __ . _ . __ . ____ . _. ___ . _ . __ . ____ . __ . _.
3G.':!4
\Vater ..... _.. _.. ____ .. ____ .. _. _ . _________ . ____ . ___ ... ________ .. ____ .. ___ ..
2U.:35
Insoluble residue .. _. _. __ ...•.. ______ .. _. _.. _. _. __ . _.. __ • _.. _. _______ - _- _..
1:!.. l;)

Total. __ ..•• __ .. __ .. __ ....• _•. ~. _ . _.• _. __ •.. ____ . _____ . __ •... __ .•. __ 100. 04

Lidct Valley and Gold }fountain districts havr, probably owing to their
isolated location, not made as mueh progTess during the year as was
expeete1l From some of the mines in tlle former district small lotR of
ore baYe been worked in the Deep Springs mill, tlJe pulp-assa.j~s of wLiell
are brrewith given :
~ames

Value per ton.

of lodes.

Simon Pure . _. _..... _......... _......... _......... ___ . . $1, 303 00
Se,vaua. ...... - _. , ... __ .. __ ....... __ .. _.. . ... . __ .. _... __ . 1, 171 00
1\Iouutaiu View .•.. _. __ ... _. ___ . . ..... _.. _. . _.. ___ .. _.. _.. _ 1, Olo on
Bennett . . . . ....... ___ . _. . . . . ........... _. .. __ ....... _. 1, 012 00
Oro ~'ino __ .... _..... _........ ___ . .. _. _ . __ _. __ . __ . _. _. .
SUu oo
Litla Bella. _•.... _. __ ... _. _.... _.. . ___ . _.. _.... ___ .. _. _. .
724 00
Frenclnnan .... -- . ___ ... - .. _.. _ ..... _. . . .... _. _ . ... _ . .
4~5 00
l\lartiu & Henry ... _... ___ .......
:JS(j 00
Monitor ...... _.... __ . _.. _..... _.. _..... - .. __ ........ _. .
330 00
Happabaunock ....... __ . _. . . . ... _. _. _ . . . . . . . . _.. ___ . . .
2G5 00
Q

•••

_

•

_

•

__

•••

_

••

_

•••

__

•

•

Browu's Hope, owned by the Deep Springs l\Ii11 Company, is reported
to IJaYe produced ore tba.t worked much higher tbau any of the ledges

naweu.
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In Gold Mountain disfrict, twenty miles north of Lida Va11ey, there
are many fine ledges, about one hundred locations being on record. The
developments made on some tlJirty-five ledges are from 10 to 75 feet in
depth. In many of the lodes gold predominates. Though tbis district
is much the senior of Lida Valley, very little has been done in it, saYeon
the State Line ledge, until since the organization of Lida Valley. Bordering on the undisputed domain of tlle "noble red man," its attractions have not hitherto been appreciated. There are at present about
twenty miners in the district, all buoyant with confidence in soon realizing handsome compensation for their labor.
LINCOLN COUNTY.

Ely d·i strict.-This district, popularly known as the Pioche, but legally
denominated the Ely district, is at present, next to the Comstock, the
most important 011 the Pacific slope. This statement is justified by the
figures of the bullion-production, from which it appears that during the
twelve months ending August 1, 1872, the district shipped in fiue silver
bullion, $5,151,234; in base bullion, (100 fine in silver,) $127,173; and
in gold $42,600 ; total, $5,321,007. I visited this district late in August,
1872.
The large production bad been obtained almost entirely from t\YO veins
(or oHe vein with a spur that joins it) and by two companies, the Meadow Valley and the Haymond and Ely. At that time it was a si11gle
enormous and extraordiuaril.v rich body of ore, in one of the mines of
the lattercompauy, wllich maintained the reputation of the district. Outside of the veins upou which these two companies are located, the numerous incorporated and unincorporated enterprises of Pioche were of
nuious degrees of merit and probable success. Many of them were
eucoura.ged by the circumstance that the country-rock outside of the
main ore-veins already known, abounds in seams, pockets, and small
bodies of ore, which yield rich mineral, and, in some cases, repay the
cost of exploration.
vVildcat claims were, of course, innumerable, as they always are in
the neighborhood of really good mines. The miners of tllis coast should
.know by stern experieuce that "extensions" seldom proYe profitable,
when they adjoin claims eont~ining rich bodies of ore. Of course, while
the limits of a bonanza are uncertain, it is always worth while to explore
adjacent ground; but the owner of the ground just beyond th0 bonanza
is frequently all the worse off by reason of the good fortune of his next
neighbor. The reason is simple enough; the concentration of rich ore
in large bodies is likely to leave barren spaces and zones in the ore-bearing channel or vein of equal or greater dimensions. Moreover, every
vein bas two ends, aud the location of extensions without discoYeries is
a method of "goi11g it blind," with decidedly unfavorable chances. for
one is doubly ignorant, first, as to where the vein goes, and secon<lly,
as to \Yhether it goes anywhere at all. I believe "practical" mi'ners
know these facts quite as well as "scientific" ones; but there is this
notable difference between them, that the former always regard the enterprises in which they are for the time being engaged as exceptions to
all tlle rules of experience, while the latter are less subject to believe in
"anomalies." But it is only when such undertakings are bolstered up
by misrepresentation, exaggeration, wil'l "practical" theorizings, and
tlle like; wllen they are matle thf': media of stock-jobbing, or tue leaky
recc>ptacles of "foreign capital," that tbey pass from the realm of 1egitirnate adventure into that of deceit and folly.
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Combined with them in many cases were the blackmailincr and ph·atical claims. The recent Federal miniug law, lH'OYiding th~lt claimants
shall not hold possessory titles without working, bas produced for the
present, a medicinal aggra-vation of the disease it is calcnlat..,ll ultimately
to cure. Thom;ands of ancient ''claims," which were sluml>eriug peacefully, have been reYived suddenly, because, if tlley do not speak this
~·ear, they must forever after bold their peace. Pioche, like so man~
distri~tS in Utah, is cursed with old locations to a dreadful extent; for
it was unlucky enough to lie in the track of Connor's California Yolnuteers of 1864-, who spent their leisure time, when tlley were not killing
Imlians, in locating miues. Development they effected little or no11e;
but there are few good mines in the region over which tlley campaigned
wllich they are not ready to identif.v as the Yery places wllere tlwy
eamped, made a fire, noticed lead or silver sweating out of tbe h('arth,
"located" the ledge, aml entered tlJe record in a book, which (if anybody doubtR the story) is still to be seen. All these sol<lier-di~tricts
haYe siuce been re·explored, re-orgauized, and covered with successive
crops of new claims; and the result is universal unsoundness of miuingtitles. I do not think a United States patent was held, at tlJe time of
my visit, by any mine in Pioche; aud I am Emre there is not a mining
company there concerning- which I have uot beeu wisely assured l>y
some lmmvi11g outsider, tllat, "in reality, sir, they uon't own a foot of
their ground."
Out of all this confusion, two classes of persons reap a rich harvest,
lawyers and "roughs." The former are paid to maintain the titks, and
the latter to llold tlle ground. Pioche bas been a bloody camp; but it
is to be hoped that the days of violence are passing away. TlJe lawyers,
however, still have a stro11g hold, and the complexity of suits and crosssuits is snch as no stranger can hope to unnwel or comprelJend. I notic~e
that the Meadow Valley Company's 1·eport for the year ending July 31,
18i2, contains an item of about $37,000 law expew;;es, more than balanced, however, by receipts of nearly $54,000 "in settlement of ad,Terse
claims;" while tlJe Raymond and Ely, though it reports (for tlw year
18il) only $13,349 under the particular head of" law,:' returns a siguiiicant item of $108,798 for ''·lands, claims, and titles," a large part of
which was undoubtedly expended to a-void the cost and rh;k of litigation.
·
The proportion which these two mines ha-ve furnished of tlJe bullionproduct of .the district may be seen from the following statement for
the year ending Augm;;t 1, 1872-the period for which the total production has been given above :
Month.

Meadow Valley.

1871-Augm;;t. _. _. ______ . , ..... -- .. $173,269 04
September ___ . ____ . _______ .. _ Hm; 61:3 98
October . . . . ____ - __ - . _- _- - _.
182,335 40
November ____ .. ____ . ___ . _. _.
156,423 30
December_ .. - - .. - _ . - . __ - _. __ .
123,016 78
1872-J an nary . __ . . . ___ . - .. _- _- . _.
141,911 14
· February .... .. ... ___ .. __ .. __ .
133,122 20
~larch . __ . _. _. _...... _... ___ .
153,406 17
April . ____ . ________ . ___ ... __ .
111,033 27
J\lay ___ . __ . __ . . _____ . __ . _. _..
120,290 18
95,666 59
June ___--- _.. - .... ---- .. ----.
July ___ - - _ .... - ... _. __ . - .. - .
87,290 31
k

•

Total _....... _......... _.. 1, 628, 408 3G
12 M

Raymond & Ely.

$119,190
191,826
207,202
261,692
167,123
179,785
198,254
319,977

10
39
71
34

07
44
38
64

317,710 23
335,Hl0 01
32K,706 13
344,u99 68
2,972,168 12
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It thus appears that these two companies have produced $4,000,576
out of $5,a:n,007, or nearly 87 per cent. of the total yield of the district.
Their reduction-works comprise the 20-stamp mill of the first company,
located at Lyonsville, in Dry Yalley, and the two mills of the latter
company, of 20 and 30 stamps respectively, located at Bnllionville,
Meadow Valley. The sudden increase of the Raymor1d and Ely monthly
product, inl\1arch, 1872, indicates the time when the new 30-stamp mill
went into operation.
Tlle mines arc situated in a range of bills running nearly east and
west-contrary to tlle usual meridiana! direction of the mountains of
NeYada. The immediate country-rock is quartzite, dipping northward;
but an anticlinal passes along the northern face of the mountain, above
which (topographically speaking) the rock:-; dip south. The elevation on
the two sides of the anticlinal has not been equal, and the result is
that the rocks on the two sides correspond neither in character nor in
position. On the north we have the quartzite, dipping in that direction; on the south, a belt of magnesian shale, lying steeply and closely
across the edges of the quart7;ite strata, and above this shale, heavy
beds of limestoue, also dipping south. The principal silver-bearing veiu
is in the quartzite, and courses not far from the anticlinal, with a general parallelism, but dips south, from 50 to 80 degrees. It is beyond
doubt a fissure. So far as it can be studied from present developments,
this vein branches into two as it is followed eastward; and both these
branches have been extensively and productively worked. To gain
some notion of the relative posit,ion of the mines, let the reader irqagine
himself standing at the point of bifurcation, and looking north. Hehind him rises the mountain, llefore and below him clusters the town of
Pioche, and b<~yond that the wide prospect of a vast valley, bounded by
mountain-ranges far away. To the right, the two dh·ergent branches
of the vein are thickly set with shafts and hoisting-works. They differ
in their course about 20 degrees. To the left (west) the single vein continues, barring a break, caused by a barren cross-course of brecciated
material, mischievously interjected by nature to help tlle l_awyers. The
djfferent claims lie on the surface as follows: West of the bifurcation,
the Meadow Valley Company holds 340 feet; east of the same point
tile same company holds 1,520 feet on the north branch, and 4GO feet on
the south brauch, making, in all, 2,3~0 feet of eontinuous mining-ground,
through the whole of which the workings of the company exte1id, constituting a magnificent mine.
Next to the :Meadow Valley line on the west, comes .the Panaca mine
of the llaymond and Ely Uompany~ covering, I believe, 600 feet, and
~ontaining the most remarkaule bo<ly of high-grade ore now to be seen
on this coast.
On the east, beyond the Meadow Valley line on the south branch, we
have the Washiugton and. Creole, 200 feet, and the Burke, Creole, and
Vermillion mines of the Haymond and Ely Company, covering, I believe, about 1,500 feet. On the north branch, beyond. the Meadow Valley line, comes the Pioche Company's ground, about 400 feet. Finally,
there are on both ends, aml hovering about the claims enumerated,
countless ''extensions" and adventures, which help to make things
''lively" in tile district; and high up on the hill, sometimes even in the
limestone, hopeful and enterprising people are digging and boring into
the bowels of things, and hoisting much rock. Among the outside
mines of notoriety ar:e the -Sunbeam, Excelsior, Bowery, American Flag,
Chief of the Hill, Desdemona, Hahn and Hunt, Alps, Spring 1\Iountain,
&c. Some of them are reported to be making money. I can vouch that
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they all make more or less noise.

Tile following table shows the feet
all<l shares in the principal incorporated mines of Ely mining-district:
Name of mine.

I

Feet in Shares Total
mine. per foot. shares.
---

---

3q 30,0CO
700
Alps ........•••..•••••.• ---- -----. ·--- • • ---- -- · • - • ·- - · • ·
American Flag . ........................................ .
1,200
30,000
25
1,000
30
30,000
Bowery ...••..••••.••••••••••••••• - •••••• -. - ••••• --- ---Chapman ..••••...••.•••••.•••••••••••.••.•..••..•••.•..
... ................ .......... ---Chief of the Hill ...•••..••.•...•.•.•••...•.........••...
800
25
30,000
Condor._ . • • . . .•••......••.••.•••••.••••.....•••.•.••...
1,200
~0
~4,000
Excelsior . • • • . . . . • . . • • • • • . . • . •.••••..••. - - - • -- . - - - - - - - - ................. .......... ........ 1i,OUO
Harper .•.•.....•...•.•.•..•...•••....•••..•••••..• - - - .. . ...................... .. - .... -..... ........... ........
Hahn and Hunt ....................................... ..
1,000
30,000
30
Iogoruar .......•....••..•••.•..•..•••.••.••••• -- •• -- •• -.
ao
30,000
1,000
1(), 000
LH!inn Hall...... . . . . . . . . . . . . . ........................ .
15
1,000
.................. ........... --·Louise. . . . . ................•....•••.• - - - -. -- - - - - -- - -- • - 24,02:3
200
30
Mocking Bird .......................................... .
1;000
30
Pacific Tunnel ......................................... .
1,200
25
1,000
20
Pioche ..............•.••.........• - . - - - - -- - - - - - - - - - - - • ·Pioche, west ~xtension ..........................•..•..... .................... ..................
Raymond and Ely ...................................... .
4,000
7t
Sterling _. _. _. __ . _. __ . ___ .. _. _..•••... _. _. • ••....•••. _.
1,200
2f>
Washington and Creole .................. ____ ........... .
200
150

MeadowVaJley ........................................ ..
Meadow Valley, west extension ......................... ..

t'

60,000

60,000

30,000
30,000
20,000
30,000
30,000
:30,000

To retnrn to the two principal mines.
Tue 1\Ieadow Valley was, for a while, the leading enterprise of the distnct; aud the large amount and the fayorable location of its ground will
secure to it a long lease of life. But it is not denied tilat, for tile past
year, its brilliant prospects have waned into temporary eelipse. That
is to say, the reserves of the rich ore have been reduced without the
development by explorations of equivalent resources for the future,
The superintendent reported, August 10, 4,500 tons of :first-class ore
in the developed sections of the mine, of the gross valne of $3GO,OOOabout three mouths' work a,t the usual rate for the mill. At the time of
my visit, however, tile mine had assumed a more promi~ing appearauce
atseveral points, and particularly in the bottom, at a depth on tbe vein
of 750 feet-tile deepest point yet. attained in Pioche-wbere a l>ody of
rich ore of unknown size had been penetrated for a few feet. It is a
curious illustration of the sensitiveness of the San Francisco stockmarket, that the discovery of this body, before anything had been learned
as to its size and value, being reported secretly by spies to parties in that
city, caused a rise in the stoek which represented an increase in tile
valuation of the mine of nearly a million dollars.
The Raymond and Ely is now the leading mine of Pioche. Tlle older
claims of this company, on the south brancil, viz, the Creole, Burke, and
Vermillion, have bad their day. It was not an extraordinarily brilliant
day, at the best; and whether it will ever dawn again is uncertain. Of
course there are possibilities "in depth;" but at present no ore is ex~
traeted from them. It is the Panaca mine, away west of the bifurcation,
separated from the other property of the company b,y the interveng ground of the Meadow Valley and the Washington and Creole, which
forms the ba:-;is of the almost unexampled prosperity of the comTlw vein does not here come to the surface at all. The Lightner
sunk vertiea11y, and almost at random through the magnesian
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shale, crossed the anticlinul, and entering the quartzite, struck immediately the upper edge of the vein, and developed a body of rich ore, which
bas produced already some $2,000,000, shows as rriueh more in thereserves now standing, and gives as yet no sign of approaching termination in depth. The length of the body in the fifth level (vertical depth
423 feet) is upwards of 550 feet; its height thus far developed is 335 feet;
and its thickness varies from one to four feet of first--class ore, assaying
on the average, say $150. The mills, treating 90 tons daily, produce
from $11,000 to $13,000 every twenty-four hours. The ore cont~Lins
chloride of silver, wit.h carbonates of.lead and various of the true silverores. The Meadow Valley ore has been similar, but baser and poorer.
What reflects most credit on the management of the Raymond and
Ety is, however, not the richness of the mine, for that is sheer luek, but
the fact that, i·n spite of its richness, it is worked with care, economy, and
skill. We are accustomed to see mines in bonanza butchered, and their
proceeds squandered. There is no doubt that the Haymond and Ely,
instead of paying regularly $210,000 monthly in dividends, could have
been so pushed as to pay fora while a much larger amount, and the stock
could have been driven up from $170 (representing $5,100,000 for the
whole,) to above $200 per share. But the normal rate of extraction for
a mine is determined by the rate at which shafts can be sunk and new
levels opened in depth, not by the ease with which existing stopes can
be stripped ; and this principle had here been borne in mind. The re~mlt
was great steadiness in the value of the stock, and confidence OIJ the part
of the stockholders, whose interests are not made the foot-balls of the
street.
F 'ine-bullion product of the Ely district, Nevada, for 1872.
Date.

Amount.

January ....... ~ ....•....••. $278,206 92
February...... . .. .. . .. . . . .. 314, 054 29
March.. .. .. . .. .. . .. .. . . . .. . 502, 954 7 4
ApriL ........... ·•• .. .. . . .. . 421, 920 16
May .....·. . . .. .. .. .. .. .. .. . 50.8, 276 61
June................ .. .. . .. 467 431 52

Date.

Amount.

July .. .. . . .. .. .. .. .. .. .. .. $522, 785 84
August.................... 427,241 54
September .....•........... 450,865 42
October . .. .. . .. . . .. . .. .. .. 454, 557 05
November................. 5~8, 086 19
December .. .. .. .. . . .. . . .. . 4'20, 343 89

Total amount of fine bullion ............................... '.... 5, 276,724 17
Amount of fine bullion produced by the Meadow Valley Mining Company for 1872 ..................................................... $1, 18D,447 81
Amount of base bullion..............................................
123,068 09
Total yield for the Meadow Valley Mining Company . . . • . . . . . . . . . .

1, 303, 515 go

Gross amount of fiue bullion ......................................... $5, 276,724 17
Gross amount of Meadow Valley Mining Company's base bullion...... .
123, 068 09
Total yield of bullion for 1872 •••••••••••••••••••••••••••••••• ~...

5, 399, 792 26
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Dividends paid during the year ending December 31,
Date.

Raymond&Ely McadowValCompany.
ley Company.

January ............• ··---·
February ....•....•••.. _...
March ...•......• ___ ... __ •.
April ....•.................
}lay ... _..•.••••....•• _ •...
Jnne .....• _••..... _•.. ___ .
July ...... _•.•.. _.•.... _..
August .......... __ •..•••..
September ............••...
October ...••... ___ ...... _.
November ............. __ ..
Decem her ........••.•••...

$90,000,00

Total. ......• _. • . . . . . . .

2, 070, 000 00

150,000
210,000
210,000
210,000
210,000
210,000
210,000
210,000
210,000
150,000

00
00
00
00
00
00
00
00
00
00

187~.

Pioche
Company.

Grand tot.'ll.

-------- ........... ··---··
00 ..... -.. -- .......... - ... .

. ........... - ...................

$90, 000
90,000
60, 000
60, 000

00 ••.•••••••...••••. ···-··.

00 ......••. -........ -.... -.
00 ...... -- -.- .... -... -.--. $20, 000 00 ......... ---20, 000 00 ... -- ... -.-.-

60' 000 00 . . . . . . . . . . . . . ....... - - - ..
360,000 00

40, 000 00

$~,

4i0, 000 00

The following statements are taken from the secretary's report of the
:Meadow Valley Company for the fiscal year ending July 31, 1872:
Cost of production of bullion, and profits realized.
MININ~DEPARTl\:IENT.

Exploration and dead work ..•........••.•................ $1:30, 472
Labor in extracting ores .•..............•.........••••.... 222,425
Mining-supplies .......................••.•..•...•........ 109,873
Freight from San Francisco on supplies .•.••...........••.
9,629
4,833
Contingent mine-expenses .....•...•..... _............... .
Salaries .. ___ .... _. . . .. __ . . _. __ •.. _••....••...•••••......
16,516
Total expenditures in mining-department ....•.......•
Deduct amount of inventory of supplies on baud at date ...

54
17
88
87
16
62

493,751 24
19,041 11
- - - $474, 710 13

MILLING-DEPARTl\IENT.

Ore·transportation from mine to mill, (ten miles) •......•..
Chemicals, quicksilver, and other supplies .• __ ........•.•••
:E'reight from San Francisco on supplies .•••••.••••.•...•...
Labor in reduction of ores ..• _•......... _.... __ ...••.......
Contingent milling-expenses ....•... _..... _. _............ .
Assay-office expenses ... _... ____ •... _..... __ •..........•.•

81,595
238,158
41,548
67,419
2,668
9,916

Total expenditures of milling-department.............
Deduct amount of invent,ory supplies on hand at
date ... _•.•• _~ _...•.... ___ .... _• • . • • • • . • . . • $76, 090 52

441,305 97

IntransitzJ- •••••••••••••••••••••••••••••••••••••

3,409 31
---

56
27
09
95
00
10

79,499 83

361,806 14

MISCELLANEOUS.

Freight on base bullion to San Francisco .. ___ .... _....•.••
Discount on bullion-yield for current year_ .•............ _••
State of Nevada taxes on bullion, $24,267 79; mill, $1,935 .. .
Exchange ... __ ... _.... _..... _...... ___ ..••• - .... _ .. _- ... .
Insurance premiums on mill-property . _. ___ . _.... _. _..... .
Telegrams .•• _....•. _..••••..•• - •..••••..• - - - •••••••• - -- •
San Francisco incidentals ....••.......••.•.•••....•..••.•
San Francisco salaries and trustees' fees .••.....••••..••.•.

3,016
45,516
26,202
1,578
2 3R5
2:325
6,709
8,8Z5

52
68
79
32
62
96
77
04
96,560 70

Total expenses_ ....•••••..•••••••.•••••...••• _•.•••••...••••.••.•

Net profits for the year ...•.••••..•••..•••••.•• _. _... _.•...••.•.••••••

9:l3, 076 97
710,012 62
1,643,089 59
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Receipts from

b~tllion

and other

so~tttces.

By bullion proceeds of company's reduction-works at Lyonsville, as per tabular statements of general superintendent
for the fiscal year ending this date .................................. $1, 628, 408 36
By rents of boarding-houses for workmen ......... _........ $1,000 00
By sales of materia1sMine-su pplies.... . . . • . . . . . . . . . • . . . • . . . . . . . • . . . . . . . . . .
3, 013 73
Mill-supplies.........................................
8, 326 95
By interest..............................................
91 47
By fonndery-accountN et sales of castings . . . • . . . . . . . . . . . . . . . . . . . . . • . . . • • • .
2, 249 0~
14,681 23
1,643,089 59

The following is a summary of the fiscal transactions of the same company for the full corporate term ending July 31, 1872:
Permanent in-vestments, dividends, and curttent resources.
PERMANENT INVESTMENTS.

In mine-propertiesFor the fiscal term 1869-'71 .......••. _. . . • $289, 588 17
For the fiscal year 1871-'72 ...... _. _.. •. . •
37,402 56
- - - $326, 960 73
In construction of mining-worksl!'or the fiscal term 1869-'71.. _... _.. _.•...• 44, 808 53
For the fiscal year 1871-'72 .. _•....•••....• 21,6!)7 07
- - - 66, 460 60
In construction of reduction-worksFor the .fiscal term 1869-'71 ......•..•.•... 214,066 32
I!' or the fiscal year 1871-'72 .. _•.... _..•..•
30,422 45
- - - 244,488 77
Total permanent investment .............•.......... _.... . . . . . . . . . . •

$637, 910 10

DIVIDENDS.

Paid to stockholders, for the fiscal term 1869-'71...... . • • • • • 330, 000 00
Paid. to stockholders, for the fiscal year 1871-'72 ...... _. ••. • 690,000 00
- - - - 1,020,000 00
Total ....•... _.....•..•..... _..........· .. _..... • . . . . . . . • . . . . . . . 1, 657, 910 10
CURRENT RESOURCES.

Inventory of supplies at mine ....•..................... __ _ 19,041 11
Inventory of supplies at milL ..............•..•..•.....•.•
79,499 83
H. H. Day, general superintendent ....... _... _....... _... .
2,408 G3
Bullion iu transitu .............. _................•...••••
38,342 76
Cash ........•.•.•..... _.. __ .............. _. _.. _. _..... _.
71,980 73
----

211, 273 06
1,869,183 16

.c1ssessrnents, bullion product, net profits, adverse claims, and current liabilities.
Assessments, for the fiscal terin 1869-'71 . . . . • • • . . . . • • . . . • • . . . . . . . . . . • • •
Bullion productFor the fiscal term 1869-'71 ........•.•. $1, 671, 465 66
For the fiscal year 1871-'72 . . • • • • . • • . • . 1, 628, 408 36
Total gross yield .........•.•••.....•••............ $3, 299, 874 02

$210, 000 00
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Bullion cost-sheetsFor tlle fiscal t erm 1869-'71 ........... .
For the fiscal year 1871-'72 ........•...

$862,011 22
93~,076 97

Total cost-sheets .... __ ........••...
1, 795, 088 19
Deduct rentals and sales of suppliesFor the tiscal term 1tl69- '71 .... $4, 213 94
For the fiscal year 1871-'72 ...• 14, 681 23
18,895 17
---$1,_776, 193 02
Total net profits on yieldFor tlle fiscal term 1869-'71 ... __ ........ . 81~,668 38
For the fiscal year 1871-'72 ....•......... 710,012 62

$1,5~3,681

Adverse claimsReceived in settlement thereof. ..... ·-----·----·-----··----··----·

00

53,811 24

CURRENT LIABILITIES.

Snpermtendent's drafts un presented ....•..•....••.•.••....•••.•..•

81,690 92
1,869,18:3 16

The following is an abstract of the superintendent's report of the
Raymond and Ely Company for the :fiscal year e.nding December 31,
1872:
The ores worked at the mills during the year have yielded over 75 per cent. of the pulp
assay. The two mills, 20 and 30 stamps, are in good condition, and the completion
of the railroatl lJetweP-n Pioche and Bullion ville will greatly reduce the cost of transportation. The Lightner shaft in the mine is now down 623 feet-seventh level-and
they are still sinking it. In. this shaft above the seventh level there arc 24,000 tons of
ore, assaying $125 per ton; and there are 4,000 tons of the same average value in t.he
Creole mine, witll over 12,000 tons of third-class ore on tlle dumps. Tbe summary of
operations for tlle year is as follows :
Tons.

Ore on l1ancl at beginnipg of year ... _.•.........• ___ ... _. _....... __ ......•.
Ore extracted during the year ...•••...•••..••.... _............ _....••......
Total ...............•...•.• ••........•....•...... _..... _. _... _... . . . .
Ore shipped to mills ..• _.... _. _•.....••.•..•........ : . .•..... _...... _. . . . . .
Ore redn ced at mills ..............•...... ___ ....... _...... ___ ...... __ .....•
Ore on band at mills .............. ·-----·----- ..................•.. ____ ....
Ore on band at the dumps ......•••...••••......... _. _.. . . . . . . . . . . . . . . . . . . .

1, 707
39,369
41, 067
28, 87 4
28, G26

GOO
12, 19:3

In the secretary's report are some very interesting items. The mine
bas only been in operation about two years, and since March, 1871, it
bas paid as dividends to stockholders the sum of $~,685,000, including
tbe December dividend. The dividends in 1871 averaged $20.50 per
share, and $G{) in 1872; and were at the rate of 55 per cent. of the gro~~
receipts in 1872, against 46 per cent. in 1871. The bullion-production ia
1871 was $1,361,500, against $3,693,936 in 1872. The total dividends
bare been as follows:
1871.

Jan nary ........ __ ...........•..... _....•.•............
February .............•...........••.. _.•... _•.........
March ...............••.................... _......•.... $30, 000
April . . . . . . . . . . • . . ......... _• . . . . • . . . . . . . . . . . . ....... _. 30, 000
~lay

..........••••....•••......•.........•...•.........

June ..........•. ·-----................................ 30,000
July ............•.... _.......... __ .. . . . . . . . . . . . . . . . . • . . 30, 000
August ... __ .............. _•......• _••......•• _.. . . . . . . 30, 000
Septcm lJer . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 45, 000
October ....•..•• __ ........ _.. . . • • • . . . . • • . . . . . • . . . . . . . . . 120, 000
November -----· ·----- ·----· ·----- .... ·----· ........... 150,000
Decem lJer ......•••..••••...•• _..••••..•••••.••••.... _. . 150, 000
Totals .••••.••.•••.•••• _•.••.••.•..• _.•.•••••• -'-. 615, 000

1872.

$90,000
150,000
210,000
2LO, 000
210,000
210,000
210,000
210,000
2LO, 000
210,000

1GO,OOO

2,070,000

184

MINES AND MINING \VEST 01!, THE ROCKY :MOU::'~T.AINS.
RECEIPTS.

From bullion .....................................•....•••...•.......... $3,698,936
S11perinteodent's drafts not presented .................. ·----·...........
18,00;)
Miscellaneous ...........••. ·----·......................................
7,47:3
Total r eceipts ................ -·- ••••. ·----- ....................
Cash, per previous report...............................................

3,784,414
G4,6ol

Total . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . • . • . . . . . . . . • . • . . . . . • . • • • .

3, 784, 095

DISBURSEMENTS.

Lands, claims, and titles...... . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .

$49, 781

~~~;:~~~~s~~ ::~~ ~~~~:: :~:::~:~~: ::~~::::::::::::::::~: ~::::: :~:::::~~:

5~~}~~

For milling ............................................................
411,4-1:3
Hauling ore t o mills ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1f>2, DH
Mine-improvements....................................................
3,890
1ill-improvements .... .... .... .... ...... ...... ...• .... .... .... .... .....
14,110
Completion of mill ...............•.••....... _....... . . . . . . . . . . . . . . . • . . .
26, 650
'Faxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
80, 4:34
Di videlH1s .................................. _. . . . . . . . . . . . . . . . . . . . . . . . . . 2, 070, 000
Discount on h nlliou .............................................. ~. . . . .
55, 5()9
Advanced t o Ne va(la, Central Railroad...................................
100,000
Insurance on mills.. . . . . . . . . . . . . . . . . . . . . . . . • . . • • • • . • • • • . . • • • • . . . . . . . . . . .
7 3:22
0 ffi ce-sal ari es . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7' 200
Miscclla neons ......... _.. . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . .
56t3
Outstanuing drafts paid................... . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .
30, 521

s:

Total di sbursements ......•..........•..........•..•••••..........
Cash ou band . . . . . . . . . . • . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total . . . . . . . . • . . . . . . . . . . . . . . . . . . • • . . . • . . . . . . • . . . . . • . . • . . . . . . . . . . .

---:3,635,517
148,.fi78

3, 784, 095

Following is a statement of the assets and liabilities of the company:
ASSETS.

:.:: ::::::::::: ::~ ::::::::::::::::::::

~~~~~~~fn~~~~sa~ -~-i~~-- ~ ~:::: ~ ~.-::

Ores on dun1ps .....................................•...................
.!iills, &c ......................•..............•...••........•..........
Stores at ri1ills .........................................................•
Ores at mills .................•...... . ••................................
Tailings a.tmills ................................•.............•.........
Advanced to railroad .•.•••....•....•....••.....••........ _............•
Aclvauced to t elegraph ..............•.............•....................•
Office-furniture . . ............•..............•................•.........
Cash on band .........•.....•........•....•...•• _.................. .. .. .

$34,fi25

12,954
640,146
198,109
100,517
33,600
670,960
100,000
8:36
1,:344
148,578

Total ............. _...............• _.•.•............•.....•...... 1,941,571
Tho only liauilities consist of the superintendent's drafts advised, but not presented,
amounting to $1t3,005.

Treatment of ores.-I am indebted to Mr. G. F. Williams, of the Meadow Valley Compan;y's mill, for the following highly-interesting account
of the mill-process employed in this district:
The ore of the Pioche mines contains gold, silver, and lead. Small
quantities of ore from the .Meadow Valley miue have assayed as high as
$7,3B4 per ton in gold. The value of the ore per ton, in silver, varies
very much. The average ore sent to the mills gives a pulp-assay of from
$100 to $200 per ton. The silver is partly in the form of chloride (from 40
per cent. to 85 per cent.) and partly in tbe form of sulphide. 'l'he percentage of lead varies from 5 per cent. to 60 per cent. As the processes
of milling Pioche ores differ somewhat, they are separately given in the
following:
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The Meadow Valley Mining Company's mill, situated in Dry Valley,
ten miles di::;tant from Pioche, is a 30-stamp mill, dry crusher. Tbe
battery and pans are driven by separate engines. Tlle speed of the
battery is from 95 to 98 blows per minute. With this speed the company is able to crush from 75 to 90 tons every twenty-four hours. The
weight of the stamps is 750 pounds each; the 0re is crushed through a
No. 6 sereeu, the holes being oue-fort.ieth of an inch in diameter. There
are fourteen "Born" pans of a capacity of 11 to~1s per charge. As soon
as a pan is charged with pulp, from 8 to 10 pounds of bluestone, (sulphate of copper) and 25 pounds of common salt are added. The char.:;e
is then ground from four to five hours. At the expiration of this time,
the muller is raised, and from 300 to 500 pounds of quicksilver (according to the richness of the ore) are added, and the amalgamation is contin-ued tor three or four hours. The object of raising t.he muller is to
prevent the grinding of the base amalgam and the consequent loss of
quicksilver. The time of working the charge is from seven to eight
hours. The bullion from the amalgam, as it comes from the pans, is
from .300 to .400 fine. This fineness is raisPd by a very simple and cheap
method of re:fiuing, viz, the quicksilver and ·amalgam, when drawn
fi'om the settlers, are poured into strainers suspended in water, wbich is
heated by steam. The lead-amalgam and a. small portion of the silveramalgam pass through the strainer, leaving the silver and copper amalgam behind. The hot quicksilver containing the lead is drawn off' into
a tank and cooled with water. When cold, it is again straiued, antl base
amalgam is the result. By this refining process, bullion from .i:H.IO to .700
fine, and base bullion from .070 to .150 tine, is obtained. The finer bullion
is sent to England, and the base bullion to San Francisco. The average
percentage extracted is about .75, though it has been as high as .89-z. In
Bullionville, twelve miles from Pioche, there are five mills, aggr~gating
85 stamps.
The Raymond and Ely Company has two mills; one is a 20-stamp
wet crusher, and the other is a 30-stamp dry crusher. The process of
amalgamating at these mills is as follows: When the pans are charged
with pulp, about three pounds of su1pbate of copper and thirty pounds
of salt are added. The muller is kept continually rai~ed, so that no
grinding takes place in the pans. The result of not grinding is, that
finer bullion is produced. The time of working the charge iR eight hours.
The bullion is from .900 to .950 fine. It is claimed that from 75 per cent.
to 80 per cent. of the silver is extracted. It is the intention of this company to change the dry crusher to a wet crusber, the percentage obtaitwd
being equally high from wet as from dry crushing, while much more ore
can be worked in the same time by crushing wet. W. H. Raymond
owns two mills, one a 10-stamp and the other a 5-stamp mill. These
mi1ls are kept constantly runuing, partly on ore from his own mines and
partly on custom-ore. The process of working is the same as at the
Raymond and E1y mills. The American-Flag mill is a 20-stamp milL
It was changed from a wet to a dry crusher, and a Stet~feldt furnace
erected in connection with it.
At this mill, chloridizing roasting
was attempted, but the amount of sulpbnrets necessary to decompose
the salt were not present in the ore. In order to remed.y this diffi.cu.J.t:y,
sulphur from the mines of Utah was mixed with the ore. v"Vith what
success this experiment was attended I do not know; suffice it to say,
the Stetefeldt furnace has not been in use for many months. During
the past summer the Oondor Company built a roller mill. It is a mill
without stamps. The ore is first put through a rock-breaker, then
passes between two rollers, and is crushed to about the size of hazel-
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nuts. In this state it goes into the pans, where, in the course of two or
three hours, it is ground very fine. The P<lll used is the IIeplmrn roller
pan. The result of this process was very lmse bullion, and a very·
low percentage extracted. The mill is now Idle, awaiting the ani val of
stamps.
The slimes from the Pioche ores are poorer in silver but richer in
gold than the ore itself. The percentage of gold amalgamated is only
about .40 in a wet-crushing mill. This is due to the loss of gold, which
floats off in the water and settles with the slimes. :M:r. Williams experimented considerably on tailings, which have been in the pit for
about a year. He found that by the present process he could extract
about 66 per cent. of the silver from them. 1'he bullion, however, is
baser than that which was first extracted from the ore. There are, also~
experiments on the Meadow Valley ore in contemplation, to ascertain
the percentage which can be obtained by not grinding in the pans.
It is, however~ probaLle that a thorough grinding of the pulp, from
wet crushing, will give the best percentage, and tllat the fine bullion and
fair percentage obtainep. b.v the Raymond and Ely Company are due to
the nature of their ore. · The result of chlorination tests, made by .Mr.
Williams se\reral months since on Raymond & Ely ore, gave 85 per cent;
of the silver in the form of chloride.
Some little work has been done during the summer in Timber Mountain and Chief districts. The former lies north of Yellow Pine district
The Little Johnnie, a galena mine, was prospected by the Elgin Com·
pany, which has also resumed operations wit.h sixteen men in El Doradc
Cm1on district, where, it IS reported, they intend to erect a new mill.
Chief district is situated twelve miles south of Pioche, and three miles
west of l\feadow Valley. Work bas be~n commenced on the Black
Hawk ledge by Messrs. Raymond & Co. The ore extracted is estimated
to be worth $100 per ton.
BORAX, SODA, AND SALT DEPOSITS.

The following is extracted from a letter sent from "Sink O'Carson,"
Churchill County, Nevada, prepared by H. Degroot, and published in
the San Francisco Eveniug Bulletin, April 24, 1872:
Borax.-Tbero are in this vicinity several extensive beds of borax, the principal one
being near Sand Spriugs, about ftft.y miles east of ·wadsworth. There are at this point
over a thousand acres covered with the borates of lime and soda; and although the
deposits are not so heavy hero as at Fish Lake and Columbus, they are, nevertheless,
very ample, and can be gathen•d at little cost. Works having capacity to manufacture
nearly oue ton of marketaule bora,x per day have lately been put up on the grouucl, and
are being ruu with success and profit. On an a.lkali flat, twenty miles southwest of
tbe above localit.y, the bora,tes also occur in considerable quantities, as well as near the
Hot Springs, nineteen miles nortbeast of \Vadsworth. This crude material, being so
auundant and lying so convenient to the railroad, will yet become a source of much
wealth to this region of country.
Soda and salt.-Tbcse also occur in incredible quantities and very pure form in tbis
part of Nevada. Situate ncar Sand Springs is a .salt-bed covering several hundreu
acres; and in Great Salt Valley, fifty miles north of that place, another of much larger
dimensions. From the former the Washoe mills obtained t·heir supplies of salt for a
number of years. Now, however, they procure this article in part from San Francisco,
and in part from a bed lying sixteen miles northeast of \Vadsworth and close to the
railroad.
Two miles northPast of Ragtown exist~ a remarkable deposit of tho carbonate of soda.
It lies in the midst of a dismal sage beath, in a circular valley, about one-tllird of a
mile in circnmference, its bottom depressed 50 feet below tbe surface of the surrounding plain. In ordinary seasons this basin remains dry, though covered sometimes with
a foot or two of water. The bottom is a solid mass of the carbonate of soda, bard,
white, and sufficiently pure to answer most of the purposes for which this article is
usually employed. This soda occurs in strata about a foot thick, separated from each
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other by seams of clay half an inch thick. The deposit is worked after the manner of
an opeu qnal'l'y, the soda being broken out in blocks and piled up on the inner side of
the basiu, where several hnndred tons of it lie corded up. Tbis substance bm; been
excavated to a, depth pf about 30 feet without any signs of approaching the bottom.
• 'fbe owner of this ileposit having supplied the millmen of \Vaslwe and tlw soapmakers of Reno with soda, will hereafter ship tiJe article to San Francisco, where it
can bo delivered at a cost of not more than $;:!0 per ton, an expenses included.
A few hundred yards to the nortiJeast of this soda-quarry is a lake, al>out one and a
lutlf miles in circumference, the water of \vlJich is supersaturated witiJ salts of vanons
kinds, a large proportion l>eing borax. TIJis lake, wiJiclJ occupies an oval basin, lies
I;,o feet below tiJo level of the plain, the bauks slJelving down with as mucL symmetry
as if shaped l>y a1 tifici~Ll means. The wn,ter of this lake is impregnated with soln ble
substances, mostly borax, soda, and salt, to a degree tbat renders it fairly slimy, allll so
dense that a person can float on it wit.hont effort. Ba.tlling, llowever, is attended with
unpleasant consequeuces, tiJe water cansing a smarting of the flesh if one rema,ins in it
for more than a few moments. This lake has no visil>le outlet or inlet, !Jut, being of
great depth, is probably fed by deep seated springs.
A few years ago a scheme for the production of borax was attempted here by some
San Francisco parties, the plan being to pump up this water and carry it in troughs
out upou an alka.li flat, lying a qnarter of a mile away, there to be evaporated, when
it was supposed tllis valuable salt would be left in the form of a deposit belJind. Tbe
en~crpriso failed of success, partly because it was inherently defective, but cLiefly because extensive l>eds of the borates were soon after discovered in the country adjacent.
Tbe buildings erected for housing the machinery and workmen still stand on tile s!Jore
of the lake, solitary and. tenantless, adding, if possihle, to tlle lonely and desolate
appearance of the place.

Eagle Salt- ·works, Humboldt Co~mty.-These works* are situated in an
oblong basin surrounded ·by basaltic hills, nearly equally distant from
tlle Humboldt and Carson sinks, and Pyramid Lake, being about twenty
miles from each. It receives the drainage of al.>out three hundred
square miles. The basin was formerly known as the Truckee Desert.
Its general direction is northeast and south west, and its flat or central
portion is about one mile and a half wide by twelve miles long, and entirely de~titnte of vegttable life. The Central Pacific Railroad skirts
the northwestern side, about one mile from the salt-,Tats.
The salt-deposit is similar in character to those which are so widely
distributed through the desert portion of the Inlaud Basin. It was discovered in March, 1870, by J\lir. Lute, during a trip of more thau two
thousand mile~, undertaken with a view of exploring for salt, in the
course of which he calculates that he visited at least a million acres of
salt-lands. The ground was located early in the same year, (under the
Nevacla statute of February 24, 18G5, entitled "An act to provide for the
location of lands containing salt,") by twenty-two citizens, each claiming
160 acres. 'rhe basin lying in unsurveyed public lands, no Goverurneut
title was obtained; indeed, there exists no special provision in the United
Stateslawfordepositsof this character, unless they can be located and patented under the ''placer law." Since the commencement of operations
the company bas been steadily engaged in developing the property, employing from ten to thirty-five men and twelve to twenty draught horses.
From July 1, 1871, to June 30, 1872, the company marketed 23,832
bushels of mining-salt, and 2,202 bushels of table and dairy salt. Mining-salt cost 21 cents per bushel, and was sold at 28 cents; table and
dairy salt cost 312- cents per bushel, and was sold at 42 cents. Operations were interfered with, during the year, by a water-spout, on the
night of July 18, 1871, which flooded the works, ruining about 2~ acres
of vats, and destroying an estimated quantity of 70,000 bushels of salt.
Precautions have been taken to prevent similar disastrous results in
fnture.
"This description is taken from a manuscript of Mr. B. F. Lute, kindly put at my
disposal by .Mr. E. S ..Davi8, surveyor-general of Nevada.
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JJiode of 1nanujacture.-On the portion of the !anus thus far improved
salt-springs are founu, from 2~- to 4 feet below the natur·al surface, furnisuing when opened a saturated brine. This is evaporated in rectangular vats or pon<ls, formed by removing from 2 to 4 feet of the top
earth with plows and scrapers. These vats are usually laid out to contain one-fourth of an acre each, and sunk to such a depth as to gather
by natural seepage about 4 inches of brine, which is then crystallized by
solar evaporation.
The largest consumers are the silver-mills, for the use of which the
salt is gathered with hoes, shovels, and wheelbarrows, and shipped
witbout particular care to keep clean. For tal>le and <lairy purposes
the clean crystals are taken with great care, dried, and reduced to flour
in a l>urr-stone flouring-mill, and sent to market in convenient packages.
Tbe following analysis, made by :Mr. \f\T. C. Bonsfield, of Virginia
City, in June, 1~70, shows the quality of the fine salt llere manufactured:
Per cent.

Chloride of sodium ...... ____________ .. _. _......... _. _..... _ DD. 38
Sulphate of soda ___ .. ___ ......... _. . . . . . . . . . . . . . . . . . . . . . . . .
. 13
Sulphate of magnesia, with trace of lime ..... . ............. _.
. 03
Water ............................... . ................ _. . . •
. 46
100.00
The consumption of salt by the stamp-mills of Nevada, in the reduction of silver-ores, is not less than 10,000 tons per annum.

CHAPTER III.
IDAHO.
I have been able this year to pay more attention to the developments
of this Territory than the meagerness of my means permitted me to
bestow in former reports.
Besides 1\'Ir. J. l\f. Adams, who has again furnished me with very full
statistics on the Owyhee mines, covering the time from July 1, 1871, to
December 31, 1872, Mr. A. Wolters, assayer of the United States assayoffiee at Boise City, bas been secured as a contributor to my report, and
my deputy, 1\'Ir. A. Eilers, has Yisited and reported upon the new leadsih-er mines of South Mountain district.
The bullion product of the Territory, as will be seen from the general
account following, has fallen off to a large extent. The exhaustion of
the placers is not the only cause of this decrease. It is partly due to
the development of other mining regions by the great facilities of
railroad communication, and the consequent activity of operations in
those regions, which has attracted large numbers of miners from the fitful employment of gulch-mining to the more steady occupation furnished
tlle ,Year ronnd b.Y tbc regular industry of qnartz-miuing. To this must
be added the efl'ect of a very bad year at the silver-mines of the Owyi1ee.
The product of the Territory in 1872 is estimated as follows, on U.te
basis of the express shipments :
Gold by express . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1, 817, 809
In private hands ....................... ~ ......... " . . . . .
454, 452
Silver by express .. . .. . . . . . .. . . . . . . .. . . . . . . . .. . . . .. . . . .
423, 609
. TotaL ... ,. . .. .. . . . . . . . . .. .. . . . .. . . . .. . . . . . .. . . . .

2, 695, 870

A compariRon with the estimates of the reports of United States
commissioners in former years will show how great has been the recent
aunual decline. Those reports give the following figures:

18G4: ................ $6,474,080
1863 ..... --- ... - .. -. 6, 581,440
1866 ' ... - ..... --.... 8, 0~3, 680
1867 .. - ..... -- .... - . 6, 500, 000
1868 . - ... - .. .. . . . .. . 7' ooo, 000

1869 ................ $7,000,000
1870 . •. . . .. • .. . . .. . . 6, ooo, 000
1871 -.-............. 5, 000,000
1872
2, 695, 870
u

-

........ -

•

•

•

•

•

Owyhee district.- The Golden Chariot mine, as shown by the annexed
statements, has been in low-grade ore for the last eighteen months. In
the last two months, however, they have sorted the ore closely, and it is
now paying about $36 per ton. They have straightened their shaft,
(really a new one,) as the old one was going away from the vein, being
about 100 feet away at the bottom. So a new shaft has been sunk,
striking the \+ein at the ninth level. The mine is improving gradually
under careful and economical management.
The low :yield of the slums and tailings shows the average low grade
of ore worked, and the past year has been one of assessments.
In the Poorman all the ore has been taken from old dumps and old
stnlls, and has paid well, as the expense was little.
In the Oro Fino, I regret to say. the ore has not held up well. There
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is always a good vein, but rarely much pay-ore. Much of the product
came from old stulls. At present it is closed down.
The War Eagle mine is a soft. vein, f\asily worked, and the last runs
paid very well. The mine looks well to-day, but debts having been
allowed to accumulate too much before assessments were levied, there
was trouble with the miners, and the mine is now temporarily closed.
The Empire mine is a strong 3-foot vein of hard quartz, in places
very rich. The returns have disappointed all, and there is now an
assessment on it. But in the last week they have struck very rich ore,
a 4-foot vein assaying $100 to $1~5. It was first struck 300 feet north
of the shaft, on the second level ; there a splice or fault was found.
The ore beyond still continues rich. Meantime in the first level they
have also struck the same ore, and also in the third level. The character of the ore and of the fault are alike in the three levels, and all indications are favorable for the existence of a large body of good ore.
This fault is a seam, crossing the vein nearly at right angles, and running obliquely from 300 feet north of the shaft in the second level,
toward a point much nearer to the shaft in the third; anti, as it has been
so very regular so far, it may be expected to be found still nearer to
the shaft in the fourth level. For 60 feet before striking the rich ore
there was a pay-vein 20 inches wide.
The South Oro Fino, bought by the Ida Elmore Company, proved a.
disappointment, like the main Oro Fino.
The lda Elmore, after a long period of almost hopeless prospecting,
is at last giving promise of a heayy body of ore in depth. It has just
been reached on the ninth level, and it is hoped that the mine will produce more bullion in the next twel \Te months than is now produced by
the entire camp.
The South Chariot has made little or no returns lately, but is being
well opened, and lately has been developing a very promising body of
ore.
The Red Jacket, after having lain idle for several years, has been reopened with very flattering prospects, and lately they have found a
very rich body of ore, in places 8 feet wide. If continuous it will be
the best mine of the camp. It has lately been incorporated in San
Francisco.
The Minnesota bas lately given indications of good ore, but it bas
proved so far to be only in spots, and much barren rock has been taken
out to get a little pay-ore.
The Mahogany mine, after some bad management, has, for the last
few months, been managed by a first-class superintendent. Be has
gradually worked the mine out of debt, and now it is the only mine
that has money ahead to any extent. The mine is looking rema.rkably
well throughout.
The Pauper aud Morning Star are both closed down for the present,
though showing very rich ore where work was stopped. Tlley will
probably start up in spriug.
.
In Flint district. the Rising Star mine is being opened very quietly
but steadily, and next season probably will make a showing. The other
ledges there are worked spasmodically. There is no material change
in the placers, but much money has been taken out of which there is
no record. ·
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No. I.-Statement of prodnct of mines in Owyhee County, Idaho ,from July 1, 1871, to January
1, 11'l7:!.
(Reported by Jobn M. Adams.]

N arne of mine.

6F-<

~

2~
0

.-o§

P....;

Worked at-

H

Owyhee MilL..............
Cosmos Mill -: - -. -- ... - - - - { Ida ElmoreM1lL...........
South Chariot..............
Slums and tailings ....... Owyhee MilL..............
Poorman . . . .. • . . . .. . . .•....... do . . . .. . . .. . .. . . . . . . ..
OroFino ....................... do ....................
Goluen Chariot . . . . . . . .

·
1

~v~~i~:~~~~ ~ ~ ~ ~:::::::::: 6~;~~~ inii:::::::::::::::

3,155
$72, 666
26, 5!J5
!JOO
100 }·· 405 { 7, 400
250
4, 826
639
8, 0;,'9
639
~67
12, 04;1
567
1,1G6
1, 166
46, 700
570
15, 136
5
9, 270
80
200
16, 000
284 } 984
25,000
500
15, ti2:J
1, 000
13. O:JO
1, 000
21!)
219
6, 570
612
612
18 360
1, :J.iO
1, 350
20:135
230
250
10, 414
68
GB
10, 810

$111,487

J

~g

Arra;;tras .. .. .. .. .. . . . .. . ..
Cosm?s Mil~................
"\VoiJ1oot M1ll.... ...... .. ..
South Oro Fino .. .. .. .. .. Ida Elmore Mill............
Id:tEimore ................ ·. : .. do....................
~Iinnewta ..................... do................ .. .
:Mahop;any ..................... do .. .. .. .. .. .. .. . .. .. .
South Chariot.. .. .. .. .. .. South Chariot MilL. . .. .. ..
Flint District. . . . . . . . . . . . Black's Mill..... . . . . . . . . . . .
Placers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . ........ .
Prospecting. .. . .. .. .. .

l

}

Total . . . • • • . . . . . . . . . . • . . • . . . . . . . . . . • • • . . . . • . . . • . . . . . . . . . 11, 910 ......... .

El, 059
12,043
46, 700
15, 1::6
!J, 270
56, GZ3
13, 000
ti, 570
18, 3ti0
20, 135
JO, 414
10,810
5G, 000

p.

~.,

t19
20
74
l 1!l
12
21
40
26
116
80
116

1:n

1:1

:!0
30
15
41
159

30
ll
00
30
61
24
00
55

co

00
-:-5
25
00
00
00
00
65
00

394, 607

No. II.- Statement of prod1wt of mines in Owyhee County, Idaho, front January 1, 1872, to
Decembm· 31, 1873.
tReported by John M. Adams.]

~0

Worked at-

Name of mine.

"'>:1
0

......

+-'Q
.........

0

.so

rr.

Q

0

0

H

H

~~rF~~gle: ~:::::: ~::: :::: ~::: :!.?.~~:~1~e -~~1~:: ::::: ~~:: ~::::::: :··

\

:::~:St" : --:: ::_::~1l ~:::~=l ~///

- _::.

Ida Elmore J\.flll ................. .

=~~;',;~ ~,;~~~;::::::::::: {I~;;,~,~;ui ~ ~:: ~. ~.::: ~
f

.....
t
I Cosmos Mill. ................... ..
Jll!Dneso a ................... , , I.<laElmore_Mill :·--------------·
l South Cbanot M1ll.. ........... .
Owyhee MilL .................. .
Golden Chariot...............
Cosmos Mill . .- .................. .
ltla Elmore M1ll ................. .

~

Prospecting ..................

1

5 8~:-~~se ~11 :; ~::::::::::::::::::

:;

3.§
0

H

.....p.
d

'00

~+>

1, 950
1, 950
2, ~()·J
2, 262
41
40
81
920
920
1, 9:!4
250
280
lOG
113
113
1, 425
2, 02.') }3, 450
JCO
3 >0
450 I 1,100
200 J
9:34
40 } 1, 651
677
5
387
578
18G
1!16
608 } 1, 834

$47, 863
:~9. :!·l:J

$29 70
17 35

4, !104
lt, 740

GO 54
12 76

1, 018
560
76
5:1

14, 150
25,915
3, 040
8, 000
38,371

{ Idn. Elmore MilL ................ .
Cosmos MilL. . ................ .
Mahogany...................
Itla Elmore Mill ................. .
South Chariot Mill ............. .. 1, ono
South Oro Fino .. .. .. .. .. .. . . .. Ida Elmore MilL ............... .. 1, 018
5ti0
Ida Elmor\3 ................... . ...... clo ......................... .
76
Red Jacket........................... do ......................... .
53
Flint dit;trict................... Black's MilL ................... ..
Placers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - . - - - - - - .. -. - - - - -- - - - - - - - - - - - - - - -· - ·

1

6
~..;

}2.
~

}

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17, 926

55, 3!14

24 :-10

3, 484
25,453

30 83
7 37

42, 106

38 27

34, 374

20 82

28,020

48 47

73, 100

40 00
13
46
40
151

90
27
00
00

455, 157 . ....•.•
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No. III.-Statement of ore

by mills in Owyhee County, Idaho Territory, from July 11
1t571, to December 31, 1871.

~corked

[Reported by .John M. Adams.]

N arne of mill.

.
Owyhee ......................

Mine.

(
J

1

Cosmos ..................... . ~
Ida Elmore ......·........... .

1

I
l
.A nastras ................... - ..
\Vehfoot ...................... .
South Chariot* ................ .

3,155 )
fi3D I
567 ,6, 007
1, lGG
5i0 J

noo

1:!0
5:84
1, 000

2Hl
G1:l
1,

~50

100
200
500
250
250
68

} 1,

~64

l

r·-

(Golden Chariot._ ... __ .... ---- .. $72, 666
) Shuns and tailings ............. .
8, 039
, Poorman._ ..... __ ........ _..... .
1:!, 043
I Oro Fino _. _... ___________ . __ . __
46, 700
l War Eagle .... __ ------- ___ ... __
15, 1:!6
Golden Chariot ........ ......... .
26,595
Empire ___ .... ___ .............. .
D, 270
Pro~pC'etiug .................... .
2;>, cuu
{ Soutll Oro .Fino ........ _....... .
1:3, coo
I Ida Elmore ....... __ .. ·--- __ . __ _
6, 570

~

l" '>81 i ~~~l~~~~; ::~ ~ ~ ~ ~ ~ ::::::::::::::
l Golden Chariot ................ .
200
500
500

Black's........................
68
Placers ....................... - .... ---. 11,910

Pt·ospeeting. _. _... _.. : .. _. _.... __
Prospecting _................... .
Golden Chariot .................. .
Sontb Chariott ................. .
Prospeetin g ~ ............ _....... .

Total ................... . 11,910 ......... ......•.•••....•.. • •...•.......••.
t Formerly Peek & Porter mine.

*Formerly Siuker Mill.

18.
~o.
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South ]founta-in d-istrict.-Tlle discovery of mineral-deposits antl the
organization of a new district at the Sontih Mountain, twenty-tiye miles
uue south of Silver City, were briefly mentioned in my last report.
But I could not, at that time, obtain accurate information as to the real
merits of the new mines, an<l the district was therefore visited. iu the
fall by 1\Ir. Eilers, who reports as follows:
South Mountain is a range much lower than the Owyhee l\'fountains;
it is situated south of the latter, audits main axis runs approximatPly
parallel to that of the Owy bee, i. e., north west and. southeast. There
is, however, no connect.iou between the two, either topographically or
geologically, as some maps of I<laho give it. Tra.Yeling the direct route
ti·om Silver City to the 11ew miniug-camp ~u the South 1\Iouutain, cro:->sing the southern part of the Owylwe 1.\louutaius, aud del:icendiug to the
Flmt district, the South J\loullt:tiu is e.ontinually in sig·llt of the traveler. So far the road leads over granitic rock~. A few miles south of
Fliut district a table-land of ba~altic hwa, cut up into deep cations by
erery little brook, is entered. The lowest part of this table-land is
occupied by Trout Creek, wllich, running east and west, llas cut a calion
into the lava of probably JOO feet in depth. Errwrging from this the
plateau gradually ascends, until, at a distance of about six miles from
the creek, tl.Je tirst foot-hills of the South Mountain are reaehed. 'l'bese
consist also of lava., but the next lligher ones are granite, a rock wbicll
forms entirely the nortllern slope and the body of tlte northern ridge of
South Mountain proper. In traveling over the plateau the entire
northern slope of the mountain is continually in full view. It is covered with a park-like forest of pines, stretching away to the right and
'left for many miles, which promises an abundance of fuel for many
~·ears. Tlle plateau, as well as the- mountains, is covered tllickly with
grass, and many small creeks leaYe the mountain on this side, wending
their way through canons, getting deeper au<l deeper toward Trout
Creek. The new mines are located directly over the first riuge, locall.v
called the "Rail ranch," in the deep calion south west of it. Tlle route
tleRcribed is the nearest from Sil\er City, and supplies can be brought
by it up to the top of the first ridge. The de~cent into the cafion beyond is, however, so steep that no road [tppears practicable without extraordinary outlay, not warr~mted at this time, and everything is therefore packed from here into camp. Nearly three-fourths of the southwestern slope of this ridge are composed of granite; lower down crystalline white limestone adjoins the granite. It underlies, together with
comparativ~ly thin layers of mica slate, the lower part of the slope jnst
spoke11 of, the narrow valley, and the mountain on its southwest. Beyond it is again joined by granitic rocks. In the belt of metamorphic
rocks, on both sides of the valley just mentioned, and principally toward its .b ead, occur the mineral-deposits, which have caused the
organization of the district. A direct communication with the Central
Pacific Railroad has been secured by making a road from the miningcamp, where a town-plot, called Bullion City, has been laid out, by ~ay
of the head of the canon, to old "Camp Tllree Forks/' six miles distant.
From this site of a former United States fort a good military road,.
forty-two miles long, leads to Camp McDermott., which lies on the presPot stage-route from vVinnemucca to Silver City, and is eighty miles
uistant from the former place. The distance of the new miues from
tbe railroad by direct route· is therefore one lluu<lred and twenty-eight·
miles.
Mineral was first discov~red in these mountains. about three years:
ago. It was gold, occurring in small veins, and the ore was po.o,r. So
13M
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the discovery was not followed up. In the fall of 1871, another set of
prospectors vi~Sited South }fountain, and at this time most of the veins
carrying argentiferous lead-ores were located. I say "veins," because
the course of the mineral deposits appears to be different from that of
the country-rock, and because they seem to occupy more or le:ss regular
. fissures. But I am by no means certain in this regard. as the soil and
vegetation which covers the rock ever,ywhere prevent tbe following of
the mineral for any distance, and the explorat,i ons thus far made on the
various locations comprise in most cases only shallow shafts or short
tunnels on the course of the deposits.
The Original is located high up, near the. bead of the canon, on its
northeast side. It is a large deposit of quartzose, slaty, iron-stained
rock, which, in a crot:s-cut tunnel 45 feet in, shows here and there
weak streaks of carbonate of lead and carbonate of copper. The average value of the whole mineral matter was given me by l\Ir. Von Liebeuan, a resident metallurgist, as about 6 per cent. of lead, and $4 to $G
per ton of silver. The cross-cut tun11el above mentioned does not penetrate the whole of the mineral matter. Besides this there are several
other tunnels and prospecting cuts, arranged in a planless manner, none
of which show anything encouraging.
The Golconda.-This claim was located on September G, 1871. It is
near the Original, and a little lower down the calion, on the same mount<tin-side. The work done on it, consistiug of a. tunnel and a shaft from
the sole of the tunnel, shows tllis to be a veiu. It runs northeast and
southwest. as showu in tile tunnel, which is run in aloug one wall for 57
feet. The width of the vein is here 8 feet, and it is well filled with carbonate of lead and galena, the gangue being quartz and some calc-spar.
The walls are crystalline limestone. At the end of the tunnel the workmen pierced a cross-vein or barren quartz, lying between tlle crystalline
limestone mentioned on the banging wall and mica-slate on the footwall, which inclines strongly toward the mouth of the tunnel. T!Jere
is no continuation of the lead-vein, in the same line, beyond the micaslate, and work was stopped here, probably under the impressiOn that
this was the end of the vein in that direction. But th.:5 surface shows,
some 8 or 10 feet to the rig-ht of the tunnel en<l, that the continuation
of the vein must be looked tor in that direction, and that we have here
a well-developed fault in the vein. Near the mouth of the tunnel a
shaft, 60 feet deep, has been sunk in the Ycin. At a depth of about SO
feet this shaft must strike tlw continuation in dt>pth of the stratum of
mica-slate, which cuts off the \ein in the tunuel abo,~e, providing it retains the dip which it shows at the eud of the tunnel. The croppiugs
to the right of tbe fault mentioned above can be traced some GOO feet
up the mountain side. There is considerable ore exposed by means of
tbe tunnel and shaft, and a pile of about 75 tous is on tlle dump. It is
reported to assay from $40 to $60 per ton in silver, and 34 per cent. of
lead. The galena assayed separately assays much higher. There is little it·on in t!.lis ore, and as considerable quartz is mixed with it, an irou
plug is required 1or smelting, which is furnished by other mines in the
thstrict. This mine bas been bonded for $GO,OOO until the middle of Novern ber. It was offered by the bondholder to Sa,n Francisco _parties, I
am informed, for $~00,000; but the expert sent to the mine by them
was unable to see as high a value as this exposed, and very properly
advised against the pureltase at the price asked. The net value of the
ore in sight and out was not in the most favorable case more than onesixth of the amount asked.
The Orvwn .Potnt is located on the hill opposite the Golconda and a
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little lower down the calion. It was discovered in the spring of 1872,
and is now opened by an incline on the vein35 feet deep. It runs northeast and southwest, dips northwest 30°, and is ~hown to be abont
feet thick. On and near the top the ore was decomposed and soft,
but at the dept,h above named it is galena and zinc-blende in hard
t]nartz. It cannot be smelted economically without sorting and dressing
nrarly the whole of it. A:ssays show the assorted ore to contain from
$50 to $60 of silver per tou, and from 30 to 40 per cent. of lead.
Lower down the calion, at the site of Bullion City, a fork comes into •
the valley from the west. The mountain uorth of this fork, and northwest of the main calion, contains a number of veins in limestone au<l
ruica-slate, which differ from those already described in the composition
of nature of t,be minerals they contain. The ore is heavily stained with
iron, and is so far, with the exception of ribs and large lumps of galE:>ua,
soft and workable with the pick alone. Most of the lead is present as
carbonate, with the exception of one mine, in whieh galena and carbonate are present in about equal quantities. Oommencing from tlle
angle made by the main and side canons, and going do\YU the main
calion, the first isThe Cottonwood.- This is a heavy body of iron-ore about 10 feet thick,
on which an incline 63 feet deep has been sunk. The ore is partly
yellow and ocherous, partly brown, and very soft. Nests of carbonate •
of lead have 'been found in it, but the average is poor in lead and silver.
Yet the possession of this deposit is of considerable importance to
smelting-works, which may smelt the ores of tbe district, as it ofters a
flux for quartzose ores at once well adapted and cheaply obtainable.
The strike of the vein is nearly east and. west, and its dip, with somewhat varying angle, to tbe south., There are 1,400 feet in tile location.
The Independent is located on the top of tbe same hill. It runs also
east and west, and dips south. A sbaft 60 feet deep is sunk here, wllich
is for the first 25 feet. in good, almost solid· gray carbonate of lead. 'rllis
is 2 to 3 feet thick, and by its side rnn 8 to 15 inches of iron-stained
carbonate. At the depth of 25 feet the ore-body, however, leaves the
shaft, "sliding" to one side, and the shaft continues straight on in limestone. The ore-body bas been followed for a short distance only aloug
the limestone floor. There is excellent ore on the dump, which assass
from $50 to $80 in sil~er, and 30 to 45 per cent. of lead. The location
is 1,200 feet long.
Bay State.-Following along the hillside down the canon for a short
distance the Bay State is reached. It seems to run about east and
west, and stands nearly perpendicular. On the top the vein is cross-cut
to lllake room for starting the shaft. Here nearly 3 feet of Hplemlidly
pure galena are exposed, and several streaks of carbonate of lead. TlJe
shaft is 30 feet deep. In its bottom carbonate of lead with iron-ore preponderates, but there are many streClks aud lumps of galena iu it. I
was informed that the galeua assased over $200 in silver, and tllat the
aYerage of galena and carbonate from tlle bottom yielded $80. I took
samples for assay from this vein, which I shall mention hereafter. The
location· is 1,200 feet long.
Yreka.-This is located lower down the canon, runs east and west, and
chps about 600 south. There is an inclined shaft on it whicll shows tLe
deposit to be 8 feet thick. The ore is iron-stained carbonate, with some
galena, which assaJs from $30 to $40 per ton in silver. The ore must be
as::;orted for smelting. The claim include" 1,400 feet.
'lhe Rose is a location of 800 feet in len th, which has been opened
very recently. The cross-cut shows two streaks of iron-ore, carbonate
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of lead, and some galena. The latter is reported to assay over $300 per
ton in silver.
The Grant is the lowest location now opened in the canon. It is 1,200
feet long and lies in a slaty limestone. It runs northeasterly and southwesterly, and dips northwest. A shaft 60 feet deep was sunk on it in
the fall, which has since been deepened to 100 feet. The ore was at the
time of my visit from 3 to 7 feet thick, and consisted of iron-stained carbonate of lead, in which were lumps of undecomposed galena. In the lower
part of the shaft there was a streak of 3 to 6 inches of black manganese
nearest to the foot-wall. ~rhe average of the ore was reported to me by
Mr. von Lie ben an to assay from $60 to $80 per ton in sii \'er. Samples
taken from it by myself assayed as given hereafter. There were about
130 tons on the dump at the time of my visit.
All the other mines above mentioned bad from 30 to 50 tons of ore on
their respective dumps. Besides the above, there are several other locations, which are, however, too little opened to merit mer1tion.
A company has been formed in Silver City, which was to raise
$10,000 for the purpose of erecting a blast-furnnce to smelt the ore from
th~se mines. vVork was commenced at the district when about half the
capital was subscribed. The company bought a saw-mill second-ban<l,
and an old. engine to furniRh the power. At the same time the coustrnction of the furnace was commenced; but the money really paid in soon
gave out, and no more could be obtained. With the greatest diffieulty
the furnace, a rectangular shaft-furnace with three tnyeres, was so far
completed that a trial-smelting could be undertaken in November,
which, however, was unsuccessful. As the principal reason given is
that the dilapidated condition of the steam-engine necessitated such
frequent stoppages that the proper heat could not be maintained in the
furnace, several other attempts were made, but none were successful,
and at the latest accounts, received in December, the works aml most of
the mines were lying idle.
The following assays, made of samples which were personally taken
from two of the mines of this district, will serve to show that in all
probability, as far as judgment is possible at the present time, the dis• trict offers, in these two, at least, the basis of a remunerative enterprise:
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There are several deposits of fire-clay in the vicinity of the new camp,
but no fire-proof rock better than a very quartzose granite had been
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found up to the end of this year. The furnace was therefore lmed with
the granite mentioned. I am not informed as to its merits as determined by the trial-smelting.
The followiug statement of prices for labor and materials has been
furnished by Mr. Charles von Liehenan.
Statement of prices at So·uth ·.Mountain district, OU!yhee Couftty, Idaho.

Wages of miners.................. $4 per day.
Wages of smelters... . . . . . . . . . . . . .
4 50 per day.
Wages of wood-choppers and coalburners . . . . . . . . . . . . . . . . . . . . . . . . 65 to $75, and board, per month.
Wood ........................... ~
4 per cord.
Charcoal in small quantities........
22 to 25 cents per bushel. '
Transportation to railroad, uy way
of Trout Creek...... . . . . . . . . . . . 35 per ton.
Transportation to railroad, by way
of Camp Three Forks. . . . . . . . . . . . 25 per ton.
Castings are made in Silver City, twenty-five miles distant, for ten
cents per pound.
Up freight from Winnemucca has, so far, been from 3 to 3~ cents per
pound. But this is expected to become much cheaper as soon as a
regular trade is commenced. Sinking, by contract, $10 per foot, (4 by
8 feet.)
.
Cattle and horses are cheap in the vicinity, and provisions are not
ver.v high, as much grain, &c., is raised in the valleys to the north, esIWeially along Trout and Jordan Creeks, the Owyhee and Boise H.ivers.
Three miles southeast from Bullion Uity, over the ridge, occur several
rery large veins of almost solid arsenical and iron pyrites, which coutain
small amounts of gold and copper. They are not opened, and at preseut of no value.
The prospected portion of South Mountain is a very small part of
the range, but the mineral deposits found so far are sufficiently important to promise some prominence as a producing mining-district to the
region.
MIDDLE AND NORTHERN IDAHO.

A large part of these sections of the Territory was visited during
last fall by Mr. A. Wolters, to whom I am indebted for extensive notes.
~Ir. ·walters acknowledg~s valuable assistance reuderPd and courtesies
shown him, during the prosecution of his work, by lVIr. R. Hurley, of
Idaho County, Mr. Mootry, of Placerville, Mr. Hu:fl'acker, of Atlanta.,
.and Dr. Belknap, of Boise City.
While mining affairs in nearly every State and Territory have been
steadily improving, those of Idaho, though unsurpassed by any of her
sisters in mineral resources, are constantly declining. This is partly
owing to the general exhaustion of tlle placer-diggings, but principally
to the absence of facilities for cheap trallsportation, whi<~h makes
quartz-mining unprofitable in many cases, by causing high prices of
provisions, mining implements, and labor.
The yield of the once famous placer-claims of the Boise Basin and
Northern Idallo, which footed up from seven to ten millions per annum
up to 1868, has ever since decreased, until for this year the whole bullion product of the Territory has fallen off to less than three millions,
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though an ahQndance of water rendered the last season a very good
one. Probably two-thirds of all the claims now worked are in the
bands of ClJiuese, and yield only from $3 to $4 per day to the bauds.
The white population has correspondingly deereased, a.ud the amouut
of taxable property gets less eYery year. Owyhee and Lemhi Counties
are even asking for annexation to Nevada and J\Ioutaua respectiwly,
and to every unprejudiced mind it must be evident that, if this state of
affairs is permitted to go on much longer, Idaho ili a few years hence
will probably have almost ceased to be a bullion-producing country.
It is true that new deposits of placer-golU may be di:scovereu yet, but,
as the Territory has been thoronglJly overrun and searched in all <.lircctions by numerous parties of prospectors, we are not justified in looking for the discovery of very extensiYe and rich diggings. The futme
of Idaho as a mining country solely and undoubtedly rests on her Yast
deposits of rich go1d and silver be~uing quartz and base metals.
Mr. Wolters, \Vho ltas made quite an extensive tour through tbe
rnid«le portion of Idnho, tlwng·h not havin-g been able to personally
\isit all the quartz-mining camps, declares that be is convinced that
the mineral resources of Idaho are second to those of no other mining country, and that, if only a little more energy had been displ~yed in
their development, and a few hundred thousand dollars bad been legitimately expended in building good wagon-roads, and erecting proper
reduction-works, ldallo would 11ot now be surpassed by Colorado and.
Utah.
·
So far the owners of even the very best lodes have had to contend
with a great many serious difficulties, especially in the nortllern part of
the Territory. Since 18G3, when the first quartz-mining began here,
hundreds of the most valuable gold and silYer-bearing lodes h~ve been
discovered, but, with a few exceptions, work bas been discontinued un
all of them a long time ago. The northern counties, as well as Limhi,
are not connected by wagon-roads with either the Pacific Railroads or
the Columbia River, and everything has to be packed in for long distances on rough mountain-trails. 1'o bring large reduction-works into
these districts is impossible, from the siruple reason that part of the machinery is too heavy to be packed on two mules, and, even if tllis could
be done, the cost wonld be enormous, and e11tirely out of proportion to
the inducements offered. A 10-stamp ruill, for instance, erected at
Warren's Camp, has cost over $25,000, and, a~ uearly all tbe owuers of
mines are workingmen and poor, they cannot, eYeu by co-operation,
raise the necessary means to secure reduction-works.
The owners of the se,·eral small mills now existing can supply them
with the ore from tl1eir own mines; and, owing- to this, they do not care
to do any custom-work. Their ebarges are therefore so high t.bat they
are largely in excess of the average yield of the ores. Thus the miners
have no market·for their ore; and, as they cannot afford to work or develop their mines without immediate returns, a large number of lodes
carrying from 1 to 3 feet of ore, which mills from $20 to $50 per ton, are
lying idle. Thm; mining-camps become deserted, whiclJ, with a moderate
..:mount of capital judiciously expended in th~ COIJStruction of roads, in
the opening of the prominent lodes, and tile erection of suitable reductionworks, would, within a few :years, yield large returHs. The worst
obstacle in the way of removing these difficulties is, of course, the entire absence of railroad facilities in the Territory. Capitalists, who
want to invest money in mining, will hardly go to a country where they
have to tra\el hundreds of miles on horsebaek, or in not oYer-comfortable coaches, in order to reach the nearest railroad station. Such a trip
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involns considerable loss of time; it requires t.lle undergoing of liardships and amw,yance, and t.his alone is sufficient to induce mauy
to go to other districts which can be reached by rail, though tlle
miues there may not be at all equal to the remoter ou~s. The main
point, though, i~ that the absence of railroads is always a sure indication
of Iligh rates for freight, wages, and materials, ana. that it requires extraordinarily good mines to yield a profit under such circurustauces. It
is therefore evident that Idaho cannot expect to secure a market for her
ores unless she secures railroad facilities. That this fact has not been
realized before is certaiuly strange; and even now the conflicting special
iuterests of the different counties seem to prevent a combined effort to
iudur.e capitalists to come to ti1e rescue in this respect. Two bills were
introduced in the legi~lature to gmnt territorial aid to the construction
of the Portland, Dalles and Salt Lake Hailroad, and to a road from
some point on the Central Pacific to noise City. Neither of the l>ills,
lwwevcr, p2Lssed; Ow,yllee Company opposi11g the Portland, Dalles and
Salt Lake Railroad; Oneida aud Alturas the other one, and the delegateR of the northern counties voting· as a unit against bot·'3.. After
much exertion a bill was finally passed exempting all rai lroads l>uilt
within the limits of tlle 'ferritory from taxation for tLw next seven
~·ears; bnt it remains to be seen whet!Jer tLis, in the absence of landgrants, will l>e considered a sufficient inducement by capitalists. It is
further re'l_)Orted that the Nortnern Hailroad Company find t!Jat t!Je
originalliue fixed upon through tlle Territory is impractical>le, aud tllat
tlley will change their route so as to go either along the Salmon or
the Snake River. ..A. corps of engineers bas been surveying all summer
along the former, but uothiug positive has been decided upon so far.
The local facilities for quartz-mining are very good in all the different
districts. Tile mountains abound in the most magnificent timber; the
vallP.)·s, where no placer-mining has l>een done, have splendid soil, and
.)ield good crops. Good pastures aud ample supply of water are also
met with throngllout tlle mining sections, and tlle steep mouutaiu-sides
afford splendid chances for deep tunnels to drain the mines. Iu short,
all that is needed to bring back the days of former prosperity in Middle
and Northern Idaho is cheap transport atiou and a market for tlle ores.
The placer-mines iu Northern Idaho are to the greatest extent worked
ont aud in the bands of Chinamen. In tlle once famous camp of
FloreHce there are now ouly two associations of white men at work. In
Warren it is not mucll better, anrli feel satisfkd that $500,000 will cover
the whole gold product of Ida!Jo, Nez Perces, Shos!Jone, aud Lemhi Counties for tllis year. Tbe :yield of the priucipal aud most productive
camps, as furnished to me l>y Mr. R. Burley, county treasurer and
assayer at Warren's, is as follows:
. Florence ____ .. _••••. __ . $78, 000 Rlk City._._ ... __ . __ ... $40, 000
Waneu's. _. __ .. . ____ . . . 56, 000 Newsome Creek. __ ._.... 30,000
Oro Fino ____ .. _____ ____ 70, 000 Salmon ~i ver ......... }
40 , 000
Clear-\Vater Station. - .. - 50, 000 Snake R1 ver _- _...... .
TotaL ____ . __ . _. .

36+, 000

The product of Leesburg and Loon Creek in Lemhi County I ha\'e
not been able to ascertain.
Qnartz-miuing bas so far received very little attention in Lemhi,
NPz Perees, and Shoshone Counties. In the latter large masses of
float-rock luwe l>een fouud, assaying from $.JO to $70 in gold; but all
endeavors to find tke lode or lodes frow which the rock came have so
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far been unsuccessful. From Lemhi Mr. Wolters bas received several
pieces of good galena, assaying very Iliglt in gold and silver, but nothing bas been done as yet to actively develop any of the lodes. Only in
Idaho County enough work has been done to show the character aml
val ne of the veins.
In vVarren's, the center of the quartz-mining region in Idaho Uounty,
there are three different classes of lodes, one carr,ving· gold almost exclusively, the second lJoth gold aud silver ore, and tile third only silverore, containing little or no gold. The bearing of these lodes rangt>s
from nearly due east and west to northeast and southwest~ they dip all
considerably north, carry much water, and are exceedingly' well defined.
The mineral-bearing gangue is quartz, auJ the width of the ore-veins
usually varies from 1~ to 36 inches. Besides the quartz there is more
or less decomposed gangue-matter, closely resembling the granite, which
forms the country-rock.
The representative lode of the first class, and the best developed, is
the Rescue lode, which is claimed for a distance of 4,500 feet, but
the development is confined to the 1,200 feet now owned and worked by ·
G. Gam bel. The discovery-shaft has reached a deptll of 182 feet.. Three
pairs of levels have been run, at a distanee of 60 feet from each other.
The uppei·most extends 130 feet east and 118 feet west., the second 170
feet east and 80 feet west, tl.Je ground above them being worked out.
'l~ l.Je lowest lev<'l, started from the bottom of the shaft, ruus 320 feet
east and 150 feet west, and from the stor,es between thiR and the second.
level ore was IJeing raisPd at "the time of .Mr. Wolters' visit. A cros8cut tunnel, 460 feet in length, and provid<:d with a tramway, comes to
tlw third level with the mill. A tmmel has been run in on the vein a
distance of 100 feet, showiug a well-defiiH:> d crmTice and a vein of quartz,
varying from 10 to 24 inches in width, but it bas been discontinued,
since no greater depth coul<l be Httained by it tlmn by tue lowest level.
A deep tunnel bas been driven ou the vein 4u3 feet, which will intersect
the discoYery-sbaft about 40 feet below the tllinllevel. The distance
from the mouth of tllis tunnel to the shaft is 1,100 feet, and if a sntlicieut number of bands can be procured, it is the intention to complete
this tunnel by next summer and make counection with. the shaft. Tbe
ground is very soft, requiring hardly auy blasting at all, the crevice
well de:finell, and a strong body of ore is exposed the whole distance.
~-\.fter the completion of the tuunel, the mill~ now located at the mouth
of the cross-cut tunnel, will be removed to the creek, some 40 or 50 feet
below the mouth of tlle lowest tunnel. Tile lode runs nearly due east
and west, and <.lips considerably north. The crevice matter is quartz
more or less and decomposed granite, closely resembling the sunouuditlg country-rock. The distance between the well-defined walls val'les
from 3 to 4 feet; tlw width of the ore-vein from 6 to 30 inches. A clay
sel\Tage from 1 to 12 in-ches wide is found through the whole mine. 'l he
ore is in the upper workings on the Ilanging-wall, and in the lower tnunel ou the foot-wall. 'rile average yield in the mill is from $~0 to $25.
A late run of tbil'ty -se\Ten days, comprising 480 tons, ga-ve $ 11,52~.38,
or at the rate of $~4 per ton. The cost of mining is stated at $7 per
ton, and of milling at $42 per ton. The wages paid miners are $3 per
<lay. Lumber is worth from $50 to $70 per mill, powder $12 per k{~g,
steel 37-Q- cents per pound, iron 30 -cents, candles $8 per box, llour $8 per
100 pounds.
At the time of J\fr. Wolters' visit there were only six hands at wo1 k,
owing to a scarcity of miners iu the camp, and work was confined to
stoping betweeu the second and tilinllC\Tels, and e ·teudiug tbe lowest
1
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east. Sinee then the shaft is reported to have been sunk 50 feet
c.lceper, where a very rich body of ore was struck.
'l'he mill erected at the mouth of the cross-cut tunnel contains 10
stamps of 500 pounds each, dropping 7 to 8 inches, and 80 to 90 times
per minute. The motive-power is furnished by a 12 horse-power engine,
wllieh consumes from 12 to 2 cords of wood in 24 hours, worth $4 per
cord delivered. Amalgamation is effected by plates in t.he battery and
on copper tables; the tailings pass through 125 feet of sluice-boxes provided with copper plates and blankets. The concentrated tailings will
be reworked in pans. The capacity of the mill is 15 tons in twenty-four
lwurs.
Tile Charity lode is being worked under a lease by a party of Corni~h
miners. The development on the lode consists of two tunnels ou the
nin, respectively 150 and 300 feet long and GO feet apart; the crevice
L' .2~ feet wide, and contains 12 inches of quartz. Nearly all the ground
abore tlJC tunnels is stoped out, and it is tile intention of the owuers to
cmumence forthwith a third tunnel, aiH:l extend the shaft dowu to it.
~'he ore takrn out now is worked in a small mill at the foot of tho llill,
which contains five small wooden stamps aud two large arrastras, 1G or
~0 teet iu diameter, all driven by a 3~-foot overshot water-wheel. The
last lot., of 16 tons, yielded at the rate of $2G.90 per ton. ·A 10-stamp
mill is in process of erection a sllort distance below the mouth of the
propo ed new tunnel, and as the present owners are al1 working men
and good miners, it is to be expected that they willme~t with success.
Tlw Sampson lode.-There are two shafts on this lode, respectively 60
and 40 feet dP-ep. The crevice is about 4 feet wide, and. carries 2 feet of
quartz. The richest ore is said to be in the bottom of the ~haft. Two
humlred tons erushed in tlle old water-mill yielded $a5 per ton. On
tlw surface the ore has been taken out for a length, along the vein, of
about 150 feet.
'rue Keystone lode, owned by Bemis & Sanderson, bas a shaft 53 feet
c.leep, conuected with a tunnel, driven in on the lode for a distance of
about 300 feet. Tlle crevice is 2-2- to 3 feet wide, and contains 8 to 9
inelles of ore, which is said to have yielded as high as $75 in ~ stampmill.
The following lodes are representative of the second class of \eins,
Cll!TJ'illg both gold and silver:
The l\Iartinez lode, owned by R. Hurley and others, developed by two
shatts, respectively uO and 50 feet <;Jeep, and GO feet apart. The crevice
b 3 to 3~ feet wide and carries 2 feet of quartz at a depth of 30 feet, and
one-third of a foot at. tlle bottom of the deepest shaft. At a depth of 2.)
feet a. streak of exceedingly rich silver-ore comes in, awl widens out to 10
inches iu the bottom of the shaft. The rest of the pay-streak i~S gold.qumtz, yielding at the rate of $15 per ton. A great number of a~says
lHt\'e l>een made from the silver-ore, all yielding from $500 to $8,000 per
ton. As there are no works for tlle reduction of silver-ores, this unusually rich lode, as well as all the other good silver lodes, is lying idle.
TIJe Hunt lode runs pHrallel to the former, at a distance of a.bour, 350
ft·et, and Las a shaft sunk to a depth of 40 feet, which shows a vein of
1~ inches of on-', five-sixths beiug gold-quartz, and :J inches sih'er-ore
of the same character as that in the Martinez.
TIJe ·washington lode: shaft, 2lJ feet deep; crevice, 5 fert wide; orewin 15 to 18 inthes; gold-quartz on the llaugjug-wall; silver-ore in the
center of crevice. A deep cross-cut tunnel bas been started, which w1ll
iutt-rsect the lode at a depth of several hundred feet.
The tllird class of veins, carrying silver-ore onl,y, with little or no gold,

•
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is represented by the No. 1 Treasure, Laurel, and Bullion lodes,
tllere is no development done on them worth speaking of.
The lodes in this district are mostly narrow veins, but they are exceedingly well defined and carry a large amount of ore in proportion to tlJeir
width. The ore, compared with the average value of gold-quartz in
California, Colorado, and Arizona, is unusually rich. A great drawback
to mining is the large amount of water encountered in all the lodes, but
this is more t.h an counterbalanced by the fact tbat the mountains are
very steep, and as the majority of the lodes cross them there are splendid facilities for running deep tunnels in right ou the veiu, to drain the
mine and work it very cheaply. Even the lodes not crossing the mountains are in nearly every case easil,r reaclled . by cross-cut tunnels of a
iew hundred feet in length.
The future of this camp cannot but be a very bright one. l\fy general
remarks about the present condition of quartz-mining in Idaho apply,
bo\vever, par excellence, to Warren's diggings.
In Florence the Harper mine, owned by Ha.U & Co., is the only lode
wuiell uas been some·w hat deve1oped. The compaUJ' were offered last
fall $3 net per ton if they would allow another part.,v to take out 1,000
tons of ore, nnd the fact that they declined the ofter shows that the
proprietors are well satisfied of having a good mine. There are several
hundred feet of tunneling and shafting done, and very little ground has
•
been stoped out so far.
Boise County.-A great number of very promising-looking lodes occur
on Granite Creel{, hut only a few of them are worl{ed at present.
Tlle Gold Hill lode, owned by the Gold HiJl Company, runs northeast
and southwest, dipping about 70° south. The vein-matter is decomposed granite, containing SC'\Teral streaks of quartz anu iron pyrites, the
pay-streaks varying in width from a few inches to 6 feet. The lode is
opened by three tumJels. The lower one is a cross-cut for a length of
400 feet, strikes the lode at a depth of about 240 feet, and then runs
along the vein 450 feet more. In this level the ore has for some time
been of a rather poor character; there is, however, a benter prospect
110w. Tbe grouud above is stoped out. to the surface for a distance of
about 120 feet. Two hundred feet above the cross-cut a tunnel1,100
feet long has been run on the vein, and anotlwr one, 600 feet long, is
100 feet higher up. Out of both tunnels very rich rock was obtained,
until a talcose rock appeared, which did not pay expense:::;, and at present
there is no work going "'n in this portion of the mine.
The Gold Hill lode is on the northeast side of the gulch, crosses the
latter, and then is known under the name of the Dunlap lode, which,
for a di8tance of 1,600 feet, is also owned by the Gold Hill Company.
A tunnel along the vein has been lately driven on a level with the
creek, and so far extended about 200 feet; 30 feet above another tunnel
has been driven for a length of GOO feet. The ore-vein in the latter
Yaries from 3 to 6 feet in thickness, in the former from 18 to 20 inches.
The crcvicP.-rnatter is the same as in the Gold Hill proper; the quartzseams contain more or less antimony, and whenever the autimouy becomes frequent and concentrated the quartz is invariably exceedingly
rich in gold. The ground above the upper tunnel has been stoped out
only auout 28 fe~t high for a rlistance of 150 feet, and the reserves at
this mine are therefon->. very large. The average value of the ore is
estimated to be about $20 per ton, and since September, 1Ro9, there
have been taken out about $300,000 from the Dunlap and Gold llill
lodes.
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The ore from both lodes is brought out in cars through the lowest
le\els, and on the extension of the same track it is taken directly into
the mill and dumped behind the batteries.
·
The mill, also owned by the Gold Hill Company, is a very spacious
and substantial building of about 80 by 100 feet. There are 2-5 stamps,
weighing GOO pounds each, dropping 7~to S inclu~s sixty timeR per minute,
cruslling 45 tom~ per <lay, the ore being very ~oft. 'rwo copper plates
in the mortar-boxes and copper tables are used to amalgamate. The
tailiugs from each battery run separately into a concentrating-machine,
where the largeamountofsulplmrets is concentrated and saved for further
treatment. There are now from 1,200 to 1,500 tons on band, representing a net cash value of at least $50,000. The managers of tlle works,
l\Iessrs. R. Mootry and D. Coughenour~ intend to erect chlorinationworks for their reduction as soon as practicable.
.
The tailings from the concentrators are run through sluice-boxes, proYided with copper plates, in order to catch the last particles of quicksilver and amalgam escaping the buddies.
The motive-power is furnished by an 80-horse power engine with two
tubular boilers, which consume four cords of wood per day, worth $4
per cord, delivered. Miners receive $75 and board per month.
Both the mill and the mines of this company are specimens of good management. Everything is done in the most substantial and at the same
time economical manner, and owing to this fact they are enal>led to
realize, in spite of the high cost of labor an<l materials, a handsome
profit from ore which, on an average, yields probably less than $15 per
ton. Thirty thousand dollars' worth of supplies, such as wood, timbers,
lumber, and other materials, are on band.
N.jnety feet uorth of the Gold Hill is the Lone Star lode, owned by
R. .Mootry, J. C. Isaacs, aud others, for a length of 1,600 feet. The outcroppings of this lode have, by sluicing, yielded, in several place8, a
large amount of money, and it is generally believe<l to be one of tbe
best, if not the best lode in the camp. Besitles the work on the surface,
there is only one tunnel 80 feet long, started on a level with the creek.
· The lode runs northeast and southwest. The dip changes constantly on
tlle surface, the lode being considerably broken up for nearly its whole
length. The property is at present in litigation, and has not been
worked for a long time. If tLe spit is decided in favor of the fl bo\Tementioned parties, the mine will be worked 1rom the lowest level of the
Gold Hill aud in connection with that mine.
The Pioneer lode, situated 200 feet south of the Gold Hill, bas been
claimed for 2,000 feet. Course, northeast and southwest. Dip, 700
south. The lode has yielded about $100,000 from different small but
exceedingly rich pockets near the surface.
The Golden Gate lode is close to the Dunlap and south of it. It was
worked during the winter of 1863, and the stock sold, at one time, as
high as $50 a foot. A tunnel150 feet long bas been run iu on the vein,
and shows a uniform pay-streak 2 feet in width.
Adjoining the Dunlap on the north side is the Granite lode. It is
claimed for 800 feet. The work is confined to the surface, fl·om which
about $1,500 have been taken by sluicing.
Besides the aboYe, there are the Gray Eagle, with a tunnel 150 feet
long; ~the Columbia, witb 200 feet of tunnels; vVebfoot, 600 feet; California; tho Dictator, with 100 feet of tunnel; the Gold Bar, 100 feet of
tunnel; Yellow Jacket, and others, all of which have yielded more or
less rich ore, but the works are now mostly caved in, and the mines ~re
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idle. The new mining-law will probabl.v do much to rouse considerable
activity in tbjs district for the next year.
'In the neighborhood of Pioneer there are several silver-bearing galena
lodes. Smelting-works were erected, several years ago, to work these
over, but they are idle now. The Duncan and Justitia are consi<lere(l
the best veins.
Some work has been carried on iu Banner district, about twenty-eight
miles northeast of Idaho City, in the Banner, vVohTerine, and a few
other lodes. 'fhe two named have furnished a quantity of very mce
silver-ore, and further development will; in all probability, prove these
lodes to be valnable property. At the time of Mr. Wolters's visit, work
bacl been stopped, ladders and ropes were removed, and it was therefore
impossible to examine the mines.
The .Yield of the placer-mines of the Boise Basin is steadily decreasing, though not as :fast as that of the northern placer-mines. There are
several good claims yet yielding from $10,000 to $20,000, but the majority are in the hands of Chinese, and an estimate of tlwir yield is tllerefore
very difficult.
Alt'ltras Oounty.-TheplacersofAtlantadistrict haveneveryieldedlarge
returns. They are not extensi \e, awl some of them can procure a sufficient supply of water only for a very limited sea~ou. Quartz Gulch,
which is crossed by the Atlanta and all other lodes north of it, has been
worked ever since it was discovered, and has _yidded .from $6 to $~0 per
day to the bands. In a northern direction, about three miles from the
Atlanta lode, are other placers, high up on the ridge, which have to
obtain theie water mostly from t.lle melting snow, aud can be worke<l
only for a few weeks in the spring. They are, however, reported to be
very rich.
Fifteen to sixteen miles below Atlanta are the placers of :Middle
Boise. There are two or three extensive claims worked, and two companies of Chiuamen are working on the Yuba. In tlle other camps there
are only a few Ciliuese. Tbe yield of tile placers of Atlanta aud
Rock.y Bar for the last yea.r is estimated by Mr. Dilley at $150,000; I
am, however, inclined to think tllis estimate too hig-il. Tile lodes of
Alturas County are nnrnerous, and ha.,·e alw:'.Lys enjoyed the reputation of beiu~ l'ich. Eastern capitalists llave invested in several of tlle
prominent vellls, but very little work has been done, owing to se,·eral
circumstauces, which it would lead me too far to enumerate. The maiu
lode isThe Atlanta: It runs east 17° north, dips north near the surface, but
changes in til is respect at a !Slight depth, and dips then southerly. There
is one tunnel on tile lode, 380 feet long, gaining a depth of 1~0 or 190
feet. At tile end of the tunnel a silaft bas been sunk 43 feet deep, under
a lease, wilich· gave the working-party all the ore taken out iu sinking
it. This ore yielded from $60 to $70 per ton· in a stamp-mill. Tbe tailings were worked over again and yielded frOID; $30 to $40 per ton, and
it is believed tbat they contain now as mucil as was taken out in thereworking. The Discovery claim is owned hy Farras, Preston, and others.
They have one tunnel on the vein, which gaius about 70 feet in depth.
Ou top the croppings arc about 60 feet wide; at the end of the tunnel
the vein meabures 45 feet between walls. lt carries t\-ro streaks of goldbeariug quartz, one on the north w<tll 2~ feet, and one on the soutll wall
1
1~ foot wide. '1 118 gangue matter is quartz awl decomposed gra.nite;
the country-rock granite. Very nice specimens of ruby silver are occasionall.v obtained in the mine.
Tile Leonora lode runs nearly due east and west, dips south, is from.

CONDifiON OF MINING INDUSTRY-IDAHO.

205

3 to 5 feet wide, and carries, on an average, about 2 feet of ore. It
was worked last summer by S. Mattingly. TlJe yield of the ore was not
ascertained.; it is, however, known that several samples of tailings m;sayed at the rate of $90 per ton. There are three shafts ou the lode,
t\~O of tlJem are 100 feet apart, and measure respectively 85 and GO feet
in depth; the third is only 40 feet deep. Levels have be.en run from
the bottom of the shafts, both ways, and the ground above IS stoped out.
•Tbe predominating metal in tuis and the lode is gold.
The Empire State runs nearly east and west, and dips slightly south.
There is a tunnel on the vein 150 feet long, gaining GO to 70 feet in depth.
A lot of 14 tons of ore, worked by .Mr. Huffacker, yielded at tlJe rate o!·
$74.90 per ton. Several smaller lots of a few tons each yiel<led from $70
to $85 per ton. The crevice is 5 feet wide the ore-streak 2 feet. Gold
predominates largely.
The Tahoma rnus parallel to the former, at a distance of •250 to 300
feet, is 12 to 14 feet wide, and carries from 2 to 3 feet of ore, in which
silver predominates. Several tons were worked and yielded pretty fairly;
the exact amount could not be ascertained. The developments on the
lode consists of a couple of cross-cut tunnels, which intersect the vein
at a depth of 40 to 50 feet.
The Stanley, owned to a great extent by English capitalists, is believed to be the extension of the Tahoma. .A tunnel 400 feet long bas
been run partly on the lode, showing it to be from 1G to 20 feet wide.
The ore occurs in bunches, the vein being considerably broken np.
Small test-runs yielded about $100 per tou, a!ld it is expected tlmt mare
deYelopments will prove t"nis to be a very Yaluable lode. Ruby silver is
frequently met with in the ore, which carries only very little gold.
Besides these }odes, there are the Union, Gray Eagle, Jessie Benton,
John Bascom, Eclipse, Silver Tide, Old Chunk, all on the north side of
the Atlanta. On the south si<le are the Golden Reef, Pacific, l\iiuerva,
Varieties, William Tell, Liza Hull, Hard Times, Confidence, and many
, others. All of them look very promising, but are developed only by
prospecting-shafts and tunnels.
.
At Rocky Bar there are some excellent lodes. The Ida Elmore and
Wide West have both been worked last summer, bnt it bas been impossible for my agent to either visit tllis district in person or to obtain reliable data in regard to it.

CHAPTER IV.
OREGON.
From the western part of the State there is little to report. The lan·
guishing industry of the once productive counties of Jackson, &c., appears to have experienced no rm'ival during til~ year. ' In Baker, Union,
and Grant Counties, however, east of tbe Cascade range, considerable
activity has prevailed. I estimate the yield of Oregon and Washington
at $2,000,000. Mr. Dudley Evans, expr~ss-agent at Portland; eHtimates
$1,900,000, to which I have added $100,000 to cover amounts produced
near the C_alifornia lim~, and finding their way directly south ward.
COAL-FIELDS AND GOLD-BEACHES.

The following abstract of an interesting paper read before the California Academy of Sciences, by Mr. W. A.. Goodyear, of the State geological survey, is taken fi·om the Mining and Scientific Pre~s:
After crossing the State-line, on descending the northern slope of the Siskiyou Moun·
taint;;, in Oregon, we come to the little village of Ashland, on Bear Creek, a branch of
rhe Rogue River. At this place I saw some marble tombstones, t.be material for which
was said to have come from the Siskiyou Mouutains on the south. The Valley of
Bear Creek is underlaid by unaltered sandstones.
The mountains, which rise quite high on the north side, present every appearance,
for many miles, of being also 111ade up of unaltered sandstoues aml sllales, beautifully
strati lied.
I saw nothing in Southern Oregon along this route which looked volcanic, excepting
two or three flat-topped hills, a few miles northeast of Jacksonville, known as the
"Table Rocks," and famous in Oregon as the locality of a deRperate battle witll the
Indians in the early days. The cappiug of these hills is, in all probability, a table of
basaltic lava.
Bet,ween the Rogue and the Umpqua Rivers the country is very mountainous and
heavily timbered. The road here crosses two prominent mountain-ridges, descending
at last to Canyonville, beyond which place it crosses the Umpqua River, along whose
rigilt bank it then continues to Rose berg. From here a newly-constructed ,~·agon-road
runs west sixty-three miles to Coos City, crossing the Coast Range of mountains at an
altitude of 4,000 feet.
.
Coos Bay.-A peculiar feature of the country about Coos Ba.y is the numerous tidewater sloughs, whicil stretch far inlaud to distances ranging from ten to thirty miles
from tile coast. All the lower part of the Coquille Hiver is a title-water stream of tilis
kind, and Coos Bay itself bas half a dozen :ums tllrough which the tide ebbs aud flows
for miles back into tile country in all directions.
So Htr as yet known, there is not more than one workable bed of coal in the Coos Bay
coal region. The new mine recently opened by Messrs. Hardy&. Goodale, on the north
of the bay, is undoubtedly on the same bed as the Eastport aud. Newport mines to the
south. Nevertheless, the coal-field abont Coos Bay is very extensive, reaching certai11ly from tile coast tim or twelve miles back, and from t,he bay south to the Coquille River, and north as far as the Umpqua. · Coal of good quality is reported on the
North Ump(]_na east of the coast range of mountains. It is needless to say, however,
that in a region so cut up by gulches, the portion of this broad area, which is covered
by coal of good quality and workable thickness, is comparatively small. In fact, there
is no coal here which it will pay to work for many years to come, except that which is
si ~ uated in close proximity to the shores of Coos Bay.
Tile coal-bed here consists of two strata, each from ~ to 2t feet in thickness, sepa. rated by a stratum of clay-rock, from 6 inches to a foot tllick. Above the upper layer
of workallle coal is another stratum of rather hard clay-rock, -from a foot to 18 inches
tllick, and over this again another strawm of coal of nearly equal thickness. But this
npper layer of coal, though generally of good quality in the Eastport and Newport
mines, is not worked.
The qnalit.y of Coos Bay coal, as compared with that of the Mount Diablo mines, is
better for some purposes, and for others not so good. For domestic use it is preferred
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to the Mount Diaplo, as it does not crumble quite so badly in the fire as the latter coal,

A

and consequently makes rather a freer and open- burning fire. It is also often said that
the odor of the Coos Bay coal is less o:ffensi ve than that of t.he Mount Diablo coal. But
this is :1 statement in which there seems to be more of faney than of truth.
For steam purposes, the evi<leuce of chemic::~.! analysis goes to show that the Coos
Bay coal is not worth quite so much per ton as the Mount Diablo coal. This fact appears to be chiefly due to the somewhat larger percentage of water which the Coos Bay
coal contains, and which not ouly diminishes by an amonnt equal to its own weight
the heat-producing substance of the coal, but also requires a considerable quantity of
heat for its own volatilization. In the Coos B<ty coal the textnrc of the wood from
which it was formed is often beautifully preserved. Several of these facts, as well as •
some facts in the physical and geological features of the country itself, point to a.
probabilit.y that the Coos Bay coal is of Romewh:Lt more recent formn,tion than the
Mount Diablo IJcds. Before len,viug Coos Bay I visited the site of the 0ld town of Randolph, now deserted, on the mouth of ·whisky Ruu, a small creek which eut.ers the
ocean some four miles north of the Coquille RiYer. The surf:we of th~ country from
Whisky Rnn to the Coquille River for a mile or so back from the coast consh;ts of low
rolling bills of saud and gravel, covered with :1 thin soil, which snpports a scauty
growth of grass and scattering trees. These hills front the sea in a continuous line of
blutl:'. The sands of the b~ach along the foot of this blu:ff for three or four miles to the
south of Whisky Run llave been in the past extensively worked for gold, and are said
to have been very rich. It was this beach-mining that gave rise to the town of Raudolph, and thn,t alone supported it as long as it continued to exist. The workiug was
carried on chiefly with tile tshovel and long tom. The gold-sand was uuiformly very
fine; no single uuggets having ever been found of more than 4 or 5 cents in value. It
was impossible, of conrse, to save all the gold. The loss in the tailings was constant
and heavy, and a considerable portion of the ground here is sn,id to ha.ve been worked
over six or seven times in succession, paying well each time. The locality at and immediately sonth of Whisky Rnn is said to have been encTmously rich; and it is stated
that for a lit.tle while it was no mre thing for a single miner to ke out a thousand
dollars' worth of this fine gold-dust in a da.y ..
~ly informant npon mauy points relating to the history of this work was F. G. Lockhart, wl10 has been in this country some· mgllteen or twenty years, and is thoroughly
familiar with it. He is now engaged in working a" black-saud" mine at a. different localitr, of which I shall present.ly speak. He tells me·that the productive stratum aloug this
beach was a layer of lJlack sand, from 1 to 2 feet in thickness, generally buried from 2
toG feet deep beneath an accumulation of lighter sand. But this last accumulat.iou
appt>ars to IJe a transient thing, as the action of the wind and waves on this beacl.t
varies greatly at difl"erent tscasons, sometimes cast iug up large quautities of saud, and
again sweeping it all away, l:lO that the surface of the beach is constantly changing,
aud is atlsometiwes 5 or6feethigherthan it is at others. H tlms appears probable that
the auriferous stmtum of black s~tud lies at t.be bottom, n,nd forms tl e iloor of what
may be called the zone of perpetual cbanf/3 of t.h e beach. It is also said to have covered the whole width of the beach from the very base of the bluff as far out IJeneath
the waves as it has ever been possible to carry explorations at the lowest tides.
It has long been a popular belief, and is still t.he opinion of many, that this black
sand, together with the gol<l which it contaius, have come from the depths of the sea,
having been simply cast up by the action of the waves upon the beach. But such, in
my opiuion, is not the fact. I know of no argument in favor of such n,n idea beyond
the silllple fact that these sands are found upon the beach; while there is a strong
apriori argument n,gainst its probabmty in t.he high specific gravity of the black sand
itself as well as the gold, and, in fact, that the heaviest materials are not those which
waves most. readily throw up upon the beach.
There is no difficulty here in pointing the finger at once to a perfectly adequate
sonrco i'or all the gold without going to sea to bunt. for it. In the first place tlwre is no
difticulty with the pan and shovel iu finding the color of gold, not only throughout the
material which forms the face of the bln:fi' that fronts the beach, but also almost anywhere on the surface of the low rolliug hills st1·etching backward from the bluff; and
in tho second place, there is plenty of evidence t.bat the whole :front of the b1nil itself
is wasting away with comparative rapidity by the action of the waves and storms.
The beach receding.- At one point I saw in the sa.nds of the beach the stump of a tree
6 or 7 feet. in diameter, evidently where it grew, the wood but partially carbo.nized, the
fiber brown and soft, thpugh still rather tough, and exactly resembling in character
the woody fiber in a bed of incipient lignite or hal.f-carbonized vegetable matter 2 or 3
feet thick, which crops ont for a long distance, in the face of the bluff, :1 few feet. only
above the level of the beach, and buried under :fi·om 30 to 50 :feet of the hn,lf-consolidated sand· and fine gravel which form the upper part of the blu:ff. Mr. Lockhart
~ states that when he first saw the stump, eighteen or twent.y years ago, it was abont
half covered up by the foot of the bluff; now the foot of the bluff is at least 20 feet
from the center of the stump.

'
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At this point, when tho tide is low, the tops of a number of other stumps may
seeu, stU! staudmg- upright wbme tl1ey grew, lmt ordinarily covered with water
and some of them a hundred yards or more outside of present mean low water li
A black-saud mine, wllich Mr. Lockhart is DOW working, is not on the present
at all, but is back in the til1lbered countrytwoorthreP-ruilessoutheastfromtlw
of Whisky Ruu, and 190 iect a !Jove sea-level. This height of a iorruer beach above the
sea is another indication of the comparatively recent changes of level here.
In opening a tail-race from his mine to tlle ~wa, l\1r. Lockhart bas rua<le, with the aid
of water, a cut half or three-quarters of a mile in lengtll and from 25 to 40 feet deep,
straight tllrough t!Je low rolling llills that border the shore, thus cxhibhing a fine section of their structure. Here, as well as in the IJlnffs along the beach, they are seen to
consist of alternating beds of sand and tine gTavel, lying everywhere nearly horizontaL
Sticks and logs aro uot uueommoD, scattered t!Jrongh tl.le mass, and in the cut some
trees llave been uuc:nthed, still st:ll;ding where they grew. Two or three large stumps
still remained uprigllt in place at tho time of my visit, with their roots about 40 feet
beneath the present surface of the hills, and 'vith their woody fil>er iu the samfl condition as that iu tlle bed of half-formed lignite which crops in tbe blutl'along the b~· ach.
I was shown a human sknll, proual>ly that of an Indian woman, which was fonnd
some years ago in the blnii itself about 10 or 12 feet l1eneath t.Ue top and under several
feet in thickness of tllo iiue gravel deposit which helps so largely to make up thiH formation. The skull bas evideutly been long bnri-ell, but it might. possibl~ have been covered by a slide, and I have ltttle faitll tlwt it is really as old as the gravel of these bills.
Colonel Lane states tllat in llis mino tho black saud, so far as worked, bas averag~:d
from 5 to G feet thick. Tbere is more or lesR fino goltl scattered all through tbis sand,
antl also some platiunru, mingled with more or l ess il'idosmiue.
The difficult.y of saviDg gold from the blade saud appl'ars to be dne chirfly to two
causes: to its iiueness, which permits it to be so readily waHhed away uy a stream of
n.mDing water; antl from 1he fact that. a portion of it. seems to IJo coated wit!J a substance wbicb protects it from the action of tbo lllen:ury. It i8 not 80 clear of what
this film coDsists. Mr. ·w right, who owus a black-saud mine north of Lockhart's,
thiuks that in his mine it cousists chiefly of org:wic matter, perhaps of hi tnminons oils.
He unros his sand in heaps before amalgamating it., so 1lta.t it is exposed to a bigh degree of lJeat for several bom·s. lie tlJeu works it iu an anastra, aud by t.lli:> treatment
he outaincd two or three times as ruucll gohl as he could wit!Jout the bnrniug.
At the time of my visit, Mr. Lockhart was making preparations to apply, on a large
seale, Plattner's chlorination process, to extract the gold from these blaek sands.
·with this material no expensive prcliminar~7 roasting will be required, aNl if the
chloriue will dissolve with Rnfficient rapi(lity gold which is us coarse as tbi~, I see no
reasou why it. may not prove a eomplete succc~:;s iu the extraction of gold. The experiment is well worth trying, au<l it will he interesting to know the results which he
obtains.
Volcanic jor'"l.ations.- I left Coos Bay on the 9th of November for Portland. Between
Roseburg and the bend of the Willamette Valley, I noticed considerable unaltered
rock, both shales and sandstones, in various railroad cnts.
I saw nothing that I could recognize as volcanic till I reached the vicinity of Albany,
where the gmYel used in ballasting the road coutains volcanic pel>bles.
Some twenty-five or thirt.y miJPs before reaching Portland we struck the basaltic
bluffs, on tSJe right bank of tlw Willamette River, au<l from that time forward I saw
no rocks except volcanic till after I lei t Portlaud for San Prantisco.
I will not attempt to describe the uragllificent caflou of tho Columbia River, through
the Cascade Mountains, bctweeu Poll.' land and tho Dalles, so familiar to all trav elers
iu Ort gon. I wi Jl only d ircct attent wn iur a moment to oue most striking con tn1st betv;·een t•he character of the volcauic matter Lere, and that 011 the wt::stcrn slope of the
Sierra Nevada, in California. The Cascade Mountains, wberetho Columbia cuts t!Jrongb
them, appear to bo enti1ely made np of n. serie::; of supcrimpt ·sed sheets of lava, which,
when it flowed, ran not into narrow streams, but spread its fiery floods both far rnd
wule in all direct,ions over the then smooth, or nearly level, or very gently slopiug
country. They, tberefore, consist to-day of terraces of solid compact rock from base
to summit, and the quantity of brecdas, or fragmentary materials of ally kind, is comparatively so small as to be hardly noticed.
TlJe western slope of tho Sierra. Nevada, on the contrary, shows its volcanic matter
almost exclusively in fragmentary forms. Beds of ashes, ureccias, and volcanic gravels and conglomerates are everywhere; but lava-flows are few and far between.
This is true especially in t.be central portion of the State. Bnt throughout the central :mel southeastern portion of the Sierra there is, so far as I know, on the western
slope, lmt ono great lava-flow-tho Tuolumne County Table Mountain. Moreover, the
total quantity of volcanic matter in tlle mining countries of the Sierra Nevada is utterly
iDsigniticant compared witll the vast accumulations that have built up tile Cascade
rauge. The absolute quantity in tLe Sierra is indeed great; but that in tlle Cascade
Mouutains is more than great, it is stupendous.
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GRANT COUNTY.

For the following informatiou concerning the districts around Cau;yon
City, I am principally indebted to my very courteous aud iutelligeut
COI'respondent, :1\fr. W. V. Rinehart, of tllat place. The mining industry of the region lws declined in some camp.::; and flourished in otllers.
Oauyon City dist1 ict is chiefly worke4 by Uhinese, and the yield lws
been as large as in 1872. Several new claims are being successfully
worked on the side-hill west of Canyon Creek. The hyuraulic claims of
'Thompson & Co. and L. C. Hiliis, at Marysville, have yielded fair returns. Tile claims (also hydraulic) of John Long & Co., in Town Gulch,
bare yielded good returns. These three are the principal ones worked
by white labor in this district. Some very rich specimens of gold-bearing quartz were picked np during the summer near Marysville, inducing
the belief that the vein from Prairie Diggings may be traced to the
mountaiQ. south of Canyon City; and rich deposits are looked for. The
quartz-mill at Prairie DiggingR stopped for the season after a short an<.l
nnprotitable run during the summer. The vein has been lost, and the
slide-rock from which such rich pay was taken at first has been exhausted.
Dixie Creek is worked by Chinese, except four large claims, near the
month of the stream, which yield well. TlJe yield in this uistrict is
thought to be about equal to that of last year.
The Burnt River, Olive Ureek, Granite, and Elk Creek districts have
all decliued perceptibly in their yielu during the past year. The falling
oft' in population is about one-fourth, and the decrease in the yield is
proportionate. The quartz at Elk Creek reinains untouched. A lack
of confidence in quartz-mining seems to preYent investments in this iine.
Oapital from abroad nnd an infusion of California energy are needed to
develop this indm;;try. Numbers of successful miners have invested in
cattle during the past year, and forsaken their former occupation. The
closest estimate tlJat can be made of the gold-dust shipped from this
section during the year gives an average monthly shipment of $21,500,
beshles what bas been taken away by private hands, which will probably increase it to $30,000 per month, or an aggregate of $360,000 for
Grant County for the year 1872. This looks large, considering the decline in several jmportant districts, but, on the best information I can
get, I feel sure the estimate is not too large. I think the counties of
Baker and Union yield more together than Grant, while Jackson and
Josephine in Southern Oregon yield about the same as Grant.
BAKER AND UNION COUNTIES.

For valuable notss from this part of Ot·egon, lying east of the Blue
Range, I am chiefly indebted to Mr. E. W. Reynolds, of Baker City.
The water-supply has been greater during the past year than the year
previous; but the late completion of the various ditches in the country
prevented the miners from reaping much benefit therefrom. Still I estimate the yield in gold-dust as fully up to that of 1871 ; perhaps a little
better. The mining population has apparently not increased much during the past year; the gain in population being in farmers, mechanics,
traders, speculators, &c. Winter set in much earlier than usual. .About
the 8th or 9th of November, snow fell 6 inches deep in the valleys, and
oot or more in the mountains. .After that time wet, windy, and disagreeable weather prevailed. .At the close of the year the ground in
the valleys and low foot-hills was bare of snow, and our roads were
14 1\f
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muddy and rough .. The large rain-fall and a goodly supply of snow in
the mountains iudic~lte a season of abundant water in 1873. I thiuk the
amount of placer-gold carried out by private han us is not less than in
the last year.
Trade bas been good in town and in the mining-camps generally.
There are, perhaps, fewer traders; but those that remain do a better
business than formerly. Last summer :Messrs. Vv. B. Crane & Co. :-;old
their copper-mine an<l smelting-works, located about twenty-five miles
northeast from Baker, in Union County, to 1\[essr::;. Carson, Williams &
Co., of Detroit, Michigau. Crane & Co. also sold to the same company
bill-diggings, with a 60-foot bank of gravel, situated on the head-waters of
Grande Ronue River, in Uuion Conuty. The new company at once put
on a large force of Chinamen, and continued work until coltl weather,
bringing rn a ditch from the river to the hills. They will resume work
in the spring on a large scale with Chinamen and hydraulics, and expect
a heavy ~7 ield. In the copper-works one smelting was made, the result
being 41 tons copper, shipped recentl,Y from Portland by steamer to San
Francisco, and thence by rail to the East. I am informed that the cost
of the copper-pigs, delivered in the East, will be between $60 and $70
per ton.* As the company has plenty of good ore, easily accessible, a
profitable business is anticipated.
At Hog Em, in. Union County, there have been some new discoveries
of rich quartz-lodes, carrying free golu. The district contains one small
3 or 5 stamp mill, besi1les the steam 10-stamp mill of 1\lessrs. White &
Myrick, removed thither last summer, and now rloing custom-work.
Eagle Oreelc district.-Tllis district, in Union County, containR the
camps of Sparta and Gem City. The ditch was not finished until late
in the summer, and is not of sufficient.· capacity to supply the district.
Messrs. White & l\fyrick are doing well at Gem City with their 10stamp steam quartz and saw mill in connection. TlJey have recently
struck good rock in the Gem lode, and are now at work. This district
promist>s well for next season.
Pocahontas rUstrict.-Along the western side of Powder River Valley,
in the Blue Mountain diYide between Powder River and Grande Ronde,
are the Pocahontas and the Rock Creek districts, tbe former of which
has yielded well. The Salmon Creek, lVIcCord GulclJ, Ruan, and Frying-Pan claims have natural \Vater early in the· sea~on, and, later, buy of
the Auburn Canal Company.
Roclc Oreelc district.-Tllis district bas a ditch affording an ample supply of water during the entire season, owned by Ingraham, ]..,ord & Co.,
who also own a large tract of mining-ground on Little and Big l\luddy
·Creeks, and during the season run three hydraulics. TlJis ditch runs
1,000 ·inches of beautifully clear water. Til ere is also a smaller ditch
affording 300 inches, owned by Iler & McCoru, who run two hydraulics. Mr. Ingraham reports that tbe claims a-re doing well and considers their ground and water-privileges invaluable. Further down the
slope Bunch & Co. are running during the season one hydraulic on
Wolf Creek with profit. All these parties can work from April until
November and obtain an average of $8 per diem to the man .
.Auburn.-This camp has been dull; but a few white companies ha,Te
worked; and early in the season, for some reason, the Auburn Canal
·Company refused to sell water, so the little mining done was with natural water, except by I-'ittlefield & Co., who have a small ditch from Elk
*This must be the fn ight only. Never having visited these works, and knowing
·nothing of the local conditions, I merely repeat the statement furnished mc.-R. ,V, R.
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Creek, and have been running one pipe all summer, There is plenty of
good ground about Auburn, aud the camp mHy rPvive next season.
Beyond Auburn, at Fort Sumter, and still further toward Granite
and Olive Creeks, are :fine prospects for gold, quartz, silver, and galena.
At Winter's diggings, Ball's Run, and along the gulches far up Bm·nt
Ri\·er, are scattered little camps, where a small population has done so
'\rell in placer-mining as to show that increase of labor and capital would
be satisfactorily rewarded.
Clark's Oreek.-Jn this camp and its vicinity the placers are as good
as ever, and promise to be so for years to come. There has been uo
special new discovery.
Eldorado and JJfalheur Oity.-These camps have had a very limited
snpplyofwater, but, with wlJat they had, they have accomplished much.
One man is said to have cleaned up $10,000. There were no new quartz
discoveries. The prospects for next season are good.
Amelia district.-This district has been dull and dry; will probably
get water from the Big Eldorado ditch next season.
Hztmboldt or Mormon Basin.-This good old camp holds out as usual,
and will for years to come. The gnmnd is all claimed, and the waterprivileges are all taken up. There is not nearly enough water to meet
the demand. Colonel Colt and L. W. Getchell uncovered tllis summer
their old ledge of rich decomposed gold -quartz, &c., and have been
working it somewhat, with the aid of a small mill or crusher, of novel
form, invented and erected by Colonel Colt. The success of the experiment bas not been reported to me. The mine promises well.
Rye Valley.-This district, thirty miles southeast of Baker City, and
just over the divide from Humboldt Basin, bids fair to become a noted
silver-producing district. .Although known for sometime, but littl~ bas
been done in developing it. The placers continue to yield well, and the
yield of 187~ is rather better than that of 1871. l\fr. Green, of Rye
Valley, estimates the amount at about $50,000, which is pretty good
considering the short season, of sixty to ninety days only, caused by
scarcity of water. The mining is done with hydraulics. With a good
fall and 100 inches of water the ground pays from $30 to $100 per diem.
There is plenty of such ground unworked, but all claimed.
The belt containing the silver-lodes is a granite ridge, about eight
miles long and five miles wide. Its longer axis lies in a general northwest and southeast direction. Burut River is north of it, the south
fork of Dixie Creek is south and southeast, the north fork of Dixie1
with the town of Bye Valley is east, and on the west are Humboldt
Basin, Amelia, Malheur City, Eldorado, and Clarksville. Geologically
it appears to be bounded on the east by limestone, and on the other three
sides by slate. The lodes are in the granite. Among them may be
mentioned, proceeding south ward along the ridge, the Monumental,
Green Discovery, Mapedonia, Pinetree, Mountain, and Washington on
the east slope, and the North Star and Rising Sun on the west slope.
(The Washington is said to cut into the limestone.) Of tllese lodes, the
Green Discovery and the Monumental, lying about three-fourths of a mile
apart, are the only ones that have been developed to any extent, though
many of the rest promise well, and tbe whole range invites more
thorough prospecting. The Rye Valley placer-mines are on the north
fork of Dixie Creek, between the town and the silver-lodes.
The Green Discovery, owned l>y Mr. Charles Green, is situated 3,000
feet above Rye Valley. The claim comprises 2,000 feet. It has been
explored by four or :five shafts of small depth, and three adits run
near the surface on the vein, from intersecting gulches. The longest of
these drifts has followed the vein 250 feet; and the deepest shaft is
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down 40 feet. The vein is said to improve with depth in width and
value, and to average at present 3 fee~. The ore is quartz, carrying
oxidized iron, &c., nt>ar the surface, and black sulphurets below.
The Monumental claim, 2,000 feet, owned by the same person, lies
4,000 feet above Rye Valley, not far (t.hou.gh on the opposite slope) from
the head of Grouse Creek, a tributa.ry of Slate Creek. This mine resembles in charaeter and dimensions the one just described. It has
been opened by three shafts, the deepest of which (150 feet) is said to
be in rich ore at tbe bottom, and to have furnished already a considerable amount of high-grade material. There are two cross-tunnels, one
140 feet long and within 15 feet of the lode; the other 125 feet long and
estimated to be 50 feet from the lode.
Mr. Green has on the dumps of these two mines from 50 to 75 tons of•
ore, which he purposes to sort, and ship the selected ore to San Francisco,
where he will then purchase a small mill for erection at the mine. One
ton sent some time ago, as a test, from the Green Discovery~ yielded in
San Francisco $283 silver and $4 gold. From the .Monumental, one
ton yielded $330, and three tons, sold to Selby & Uo., brought $270 per
ton. In these instances but a trace of gold was reported.
Conner Oreelc.-This is a small stream putting in to Snake River about
twenty miles below Farewell Bend Ferry. Three miles up this creek,
in June, 1871, Messrs. Wood & Edelman discovered a gold-quartz lode,
which they 1ocHted and afterward sold. The discovery-claim (600 feet)
is now owned by Maddox & Palmer, who have an open cut of 60 feet
running in on the loue, and a tunnel of 40 feet some 150 feet below the
open cut. They have erected and are now running a 5-stamp waterpower mill. This being tlJe extent of the available water-power, they
purpose erecting in the spring a 15-stamp steam-mill. The ledge will
average fully 5 feet in widt.h, and carries white and decomposed quartz
with free gold. The bullion is worth $16.78 per ounce, and the rockmill yields about $23 per ton. The first extension northeast is owned
by Hover & McCartney, who have an open cut on the lode, 40 feet long,
exposing a goorl prospect. Other quartz-veins have been struck in tlJis
vicinity, bnt no paying placers have yet been discovered on this creek.
Snake River Bars.-'rhese are mined at every season of low water,
near the mouth of Conner Creek, and down t.he river below Pine Creek,
with fair results. Fonr men worked this season near Connor Creek.
On Burnt River, below Express Ranch, some placer-mining bas been
done; and dnring t.he past. season Messrs. Sisley & Weatherbee discovered, near their ranch, eight miles below Express Ranch, an old channel, which has proved quite rich. The parties named have taken out a
large amount of money; the yield running even as high as $50 per diem
to the man.
Next summer I hope to be able to report rich lodes of argentiferous
galena, copper, &c., near Olive Creek, in Grant County, some sixty miles
southwest from Baker City. Fine specimens have been brought from
that section nnd several lodes have been located. One called the Mammoth is said to be 5 feet wide. Wood and water are plenty in this
vicinity.
The Virtue or Ruckel's mine.-Rockafellow or Union lode, owned by
the Virtue Gold-Mining Company, has been repeatedly described in
former reports. The present superintendent, Mr. D. H. Jackson, has
brought this mine into excellent condition. He is now working twenty
Chinamen and twelve white men at the mine. Mr. Jackson is tile first
man to work Chinamen in quartz-mines north of California. He reports
a saving of 50 per cent. from their employment. They work in every
capacity-single-hand drilling, &c.
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The present workings are 308 feet south of the main shaft, au<l 85 feet
below the level of the long tunnel. The company have steam hoisting-works erected over the main shaft in the tunnel, and run a Blake's
pump. The main shaft is down 100 feet below the level of the big tunnel. I learn that my former opinion in regard to the junction of the
two veins, the Union and Rockafellow, has been proved correct. They
came together in the south shaft, at a depth of 85 feet, giving a 7-foot
ledge of gold-ore, and occasionally very rich. Mr. Jackson recently established communication with the old Union works above, and in event
of anything occurring to stop work below operations can be continued
in the upper levels.
The company have all the machinery ou the ground at the mine for a
25-stamp steam-mill, which will be put up at the mine in early spring, to
save the cost of hauling seven miles to the present H)-stamp mill at
Baker City. The present owners of the mine are Californians. The
clean-up for the month of December, 1872, was over $13,000. I am informed that the mine bas produced over $80,000 during tile past year.
Ooal.-ln French Gulch, Auburn district, several parallel veins of coal
have been discovered, and 1\fr. Reynolds, of Baker City, has located and
partially explored a mine upon them. At the depth of 20 feet the principal bed is 21- feet thick. A sample from near the surface, and doubtless of inferior quality, was sent me by l\fr. Reynolds. According to a
proximate analysis by Dr. T. 1\f. Drown, of Philadelphia, this sample
contained·
Moisture .......... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. 68
Volatile matters .................... _.............. _......... 38. 95
Fixed carbon ............................................... 42. 57
Ash. . . . • . . . . . • . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 80
100.00
As pointed out in a subsequent chapter, (on water in western lignites,)
analvses which do not determine the ultimate constituents afiord us
relia~ble data for comparisons of heating power of lignites, since these
coals always contain oxygen, as well as h,)drogen and earb9n, among
the so-called volatile matters. The following is the ultimate anal.vsis of
the Reynolds lignite, by the same chemist:
Moisture ... ........... ... - . . . . . . . . . . . . .. - . - ... - - .. - - - - . - . - - 14.68
Carbon .. : ............ - .................................... . 60.72
Hydrogen _.................... - .... - . - . - - . - - .. - - . - - -· - - - - - . -4.30
Oxygen ............................ - - . - ... - - .. - - - - - - - - - - - . · 14.42
Sulphur ................................................ - ... . 2.08
Ash. . . . • • . • • • . . . . . . • . . . . . . . . . . . . • _. . . . . . . . . . . . . . . . . . ...... . 3.80
100.00
Orlfoistnre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .. - ... - - . - . · . - - - · - - - 14.6B
Combined water ........................................... . 1G.22
Hydrogen ................. _............................... . 2.50
Sulphur ....... _....... -.............. _........ _. . . . . . .... . 2.08
Carbon ................... ............. . _. _................ . 60.72
Ash ................. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 3.80
100.00
I presume from these analyses that the coal will prove valuable for
steam-generation and domestic uses; that it willuot coke well, and that
it is not suitable for m~tallurgical uses, except in gas-generators.

CHAPTER V.
MONTANA.
The collection of the mining-statistics of this Territory for 1872 I
have intrusted to Mr. William F. Wueeler, of Helena, Montana, whose
extensive acquaintance in the Territory has enabled him to send me detailed estimates of the product, and, considering the means at his command, very full data in regard to ~lle several districts. His estimates
of the yield of gold and silver of Montana for the year 1872 are derived
from shipments by express, from purcllases made by bankers. brokers,
and merchants, and from miners and otllers who have not shipped by
express, and who have gi en him what they believe to have been the
yield of their several mining-districts.
Gold iShipped by Wells, Fargo & Co* ................... . $3,471,395
Gold from Missoula, by ''pack-trains," to Walla Wa1la ... .
2CO,OOO
Gold taken out of the country in private hands, overland
and down the :l\Iissourit- ................ ·........ •..... . 1,500,000
Gol<l taken out retained in hand by miners for winter expenses . . . . . . . . ..................................... .
550,000
Total gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5, 721, 395

"In regard to this item, Mr. "'Wheeler sa3'S: ''I have taken the actual shipments by
'express' of gold-dust and refined-silver bars. Bnt I find by inquiry of the several
banks and brokers that they have purchased nearly half a million more than the amount
reported shipped by express, in the Territory. The contracts of the banks in the Territory with the express company begin with May 1, 1872, and end with May 1, 1873. The
ba.nkers all say they will be able to fulfill their contracts, as they have four months to
make shipments in ; therefore the amount will have to be furnished from the yield of
1872, and I am thus justified in adding that sum to the amount named as the yield for
1872 in my report, which will make the total yield of the Territory for 1872 upwards
of $7,000,000.
[I quote the above statement, without adopting the suggestion, since it seems to me
that there would be no fairness in adding the first shipments of 1873, on the ground
that they contained product of 1872, to an aggregate, which, by the same reasoning,
must contain a part of the product of 1871. I have, therefore, retained the original
fignrcs, representing simply the shipments of 1872.-R. W. R.]
tOn this point Mr. Wheeler says: "Toward autumn, after the season's work in our
placer-mines is done, large numbers of miners go to Utah, Nevada, aml California. to
seek employment for the winter in the numerous silver ancl gold-quartz mines there,
and return in the spring to work their placer-mines here. They generally go in companies of ten to twenty, and carry with them the product of their past summer's work,
in order to avoid 'express charges,' which are from 2 to 3 per cent., and for mutual protection. The sums which they take away are large in the aggregate, and the express
company is the least likely to know the amounts, in the case of travelers by the coaches,
since the express company assume to charge for all gold carried in this way. l\lany
passengers in the stages take from $1,000 to $5,000 with them secretly, to avoid paying
these express charges. I know of one company of miners who traveled by their own
conveyance and took out last fall $60,000. I llonbt if I have sufficiently estimated the
amount thus taken out, by a quarter of a million. Much of this gold is sold in Utah,
Colorado, and California, and is deposited in the mints at Denver and San Francisco,
and is not reported as the yield of .Montana."
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Refined-silver bars shipped by express ...........
220 tons base bullion, shipped by wagon to Corinne,
value $500 per ton . . . . . . . . . . . . . . . . . . . - . . . . . .
60 tons base bullion, shipped East, via Fort Benton,
at $500 per ton ........ _. . . . . . . . . . . . . . • . . . . . .
410 tons silver-ore,* shipped by wagon to Corinne,
value $200 per ton . . . . . . . . . . . . . . . . . . . . . . . . . . .
135 tons silver-ore, shipped East-75 tons via Fort
Benton, and 60 tons by wagon to Corinne-value
$200 per ton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$97,944
110, 000
30, 000
82, 000
27, 000

Value of copper-ore shipped for assay ... '................ .

346,944
5,000

Total coin value..................................

6, 073,339

The foregoing estimate is accompanied with the following certificate
from leading citizens of Montana, which refers to the estimate for the
previous year also :
The undersigned, citizens of Montana, have examined the data upon which the foregoing estimates are based, and are satisfied that Mr. Wheeler has made a very moderate
statement of the gold and silver yield of Montana for the year 1872. We have also
examined his report for 1871, and consider his estimate of $8,050,000, as the yield for
that year of gold and silver from the mines of Montana, as very correct.
D. C. CORBIN,
rJashier of the Fu·st National Bank, Helena.
T. H. KLEINSCHMIDT,
Assistant Cashier First National Bank, Helena.
GEORGE W. FOX, of FOX, LYSTER & ROE,
Bankers.
L. H. HIRSCHFELDT & BRO.,
Bankers.
R. E. FISK,
Editor of the Helena Herald.
D. S. WADE,
Chief Justice.
I am confident that the above estimate is largely nnder the actual yield.
S. T. HAUSER,
Yresident of First National .Bank.

I have deemed it unnecessary to go again, in the present chapter on
Montana, over the whole ground treated in my former reports, especially
as the changes in the placer-mines, as well as in the older quartz-districts, are not great. I have, tberefore, mainly confined myself in the
present report to the description of tbe new silver-districts, which,
through the stimulus exerted by the success of the silver-mines of
Utah and Nevada, and the near approach of railroads, have sprung up
in all parts of the Territory.
I have always, and especially since my personaJ visit to the Territory,
considered Montana an excellent field for this branch of mining, and
the developments made during last year have confirmed me in the high
opinion which I have heretofore held in regard to the great value of the
Montana silver-ores.
*.Mr. Wheeler says: ''There are, to my own knowledge, more than 3,000 tons of silver-ore lying on dumps at the mines, and waiting for purchasers, or for spring to permit shipments, &c., of which I have made no account. This cannot probably be
included, the value being uncertain, and the amount, whatever it is, suro to find a place
in the aggregate for a succeecling year.
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It is noteworthy that most of the silver-ores in Montana occur in fissure-veins, and not in limestone-deposits. This circumstance encourages
the hope that the silver-mining industry of l\Iontana, if it. does not bring
forth such an immediately brilliant and voluminous product as certain
districts in Utah and Nevada have done, will at all events be more enduring and permanent.
BEAVER.HEAD COUN1'Y.

Notes in regard to the silver-districts of this county have been furnished by :Mr. S. F. Dunlap, of Bannock.
.
The yield of gold and silver for the year 1872 is estimated by him to
bay·e been over $300,000, $50,000 of which was in silver-bullion. 'J.1bere
were also shipped to the East over 100 tons of lead-bullion. Two tons
of Jearl and two tons of rich silver-ores, from the DelMonte and Huron
lodes, were shipped to Swansea, but up to the present time nothi11g llas
bef'n beard in regard to the proceeds. 'l'here were also several tons of
copper-bullion smelted from the Greenwich and shipped East. The value
in gold and silver of tbis shipment is not stated.
The principal silver-developments during the past year have been
made in the Blue "\Ving district, which is t-itnated from two to fise
miles east of Bannock. There has also been a good deal done in Vipond district, about forty miles north of Bannock. But little bas been
done at Argenta. Argenta is about fifteen miles n.orth of Bannock.
It bas been much neglected the past two years, on account of the
greater_richness of the mines <level oped in the other districts.
In Blue Wing district the lode from wbich the <listrict takes its name
was the first discovered and recorded. It occurs in limestone. The
ore is a rich argentiferous galena, and the vein is on au average 6
inches wide, opening out now and then into large pockets. It was not
traceable on the surface, but has been opened for 80 feet along the
course. The shaft is 150 feet deep. In the last few teet the ore pinched,
but the workmen are still sinking, with ever.v prospect of developing
another body of ore. About 200 tons of the Blue Wing ore was sold
to the Argenta furnact-:s, bringing at first. $35 per ton, uut lately $65
bas been paid. At preseut there are only 3 or 4 tons of first-class ore
on the dump.
'l'he Whopper is in the vicinity of the Blue \Viug, and contains both
smelting and amalgamating ores. The ore-streak is 12 inches wide, in
a crevice of 3 feet. It is not traceable on the surface, but bas been
uncovered in length for 80 feet. The main shaft is 70 feet deep, and
shows plenty of ore in view. The ore occurs rather in pockets, the
country-rock being limestone. About 200 tons of ore have been raised,
·
which brought $35 per ton.
Some work was done on this level during the winter, but, owing to
the insecurity of the shaft, the prospector, 1\Ir. Larwell, took his men
o:fl', and put them to work on the Potosi, an undeveloped lead of great
promise, and traceable on the surface by the rich rroppings over 1,000
feet.
The .Toe Davis is located several hundred feet east of the Whopper.
The vein is~ feet wide. The ore is a brownish-black mineral, containing much blencle and a small percentage of galena. There are 75 tons
on the dump. The wall-rock is galena.
The Kent is a large vein of silver-bearing rock in the same hill. It
contains principally amalgamating-ore, with a small percentage of galena. There are 60 to 70 tons of ore on the dump.

CONDITION OF MINIXG INDUSTRY-MO~TANA.

217

The Charter Oak is a large vein containing first-class silver-ore. It
is not traceable on the surface. 11 here is one shaft 40 feet deep. The
crevice in it is 8 feet wide, and uniform in size from top to bottom.
Tile ore is a mixture of green and blue carbonates of copper, and gray
and brownish-black lead and sil\Ter mineral~, sulphuret aud chloride of
silver being quite frequent. Over three-fourths of the ore is good
smelting material. Of the 135 tons on the dump, over 100 tons are firstclass ore. The owners, l\fessrs. Nay & Herr, have resumed wm k, and
will sink dnripg the winter months. There is very little waste or gangue
in this lead. It occurs on the dividing-line between limestone and
. granite, as are also the Puritan aud Silver Rose. ~fhere has been a good
deal of work done on these latter leads, but they are idle at present.
From 25 or 30 tons of ore are on the dump of the Silver .Rose. Quite
a lot has been sold.
The John "\VeRley is a pockety vein in limestone. The shaft is 40 feet
deep. The ore is very rich, according to assays which have been made,
and is excellent milling-ore. Several tons were crushed in the Butterfield mill the past summer witll most satisfa~tory results, altllough the
mill was poorly fitted up for silver ores. This was the only satisfactory
experiment in amalgamating silver-ores ever made in the country.
The Rollins is an 8-foot vein cropping out in tlle limestone for a distance of 1,000 feet. It is one of the new discoveries, and but little
work bas been done on it. There are 8 or 10 tons of ore on the dump.
Tile vein is of uniform width so far as it has been developed.
The Whittrick is another strong ledge cropping above the surface in
the same formation, and is visible over 500 feet. There is a shaft 15
feet deep, in which the vein is 5 feet wide, and the ore assays high. The
two last named leads are now lying idle.
Tlw Sibley, situated in limestone, has two shafts 35 to 40 feet deep,
and a tunnel 200 feet long driven on the course of the vein, which is 3
feet wide. A large amount of ore has been smelted, but it is really
milliug-ore. It averages $70 per ton by numerous tests which have
been made. There are 50 tons on the dump. The proprietors, Wright
& Mcl\leen, ·are resuming work again.
Tlle New Departure, belonging to the Hon. G. W. Stapleton, is in
limestone. The vein is irregular and full of pockets. Mr. Stapleton is
now running tunnels and otherwise developing the lead. The vein
proper is 3 feet wide. There are two tunnels of respectively 90 and 100
feet in length, developing the vein for a distance of 300 feet. Twenty
tous of ore were sold to the Argenta furnaces for from $45 to $GO per
ton. There were also :shipped seven tons to the Bank of California, for
which a return of $1,900 currency was made. The lead contains both
smelting and amalgamating ores.
The Del .1\fonte lies in granite, but the ore is easily dug out with pick
and shovel. The shaft is 50 feet deep and exposes well-defined wallrocks. There is one tunnel be~ng run along the vein, 190 feet long.
Tlle \ein- matt~r is 2 feet thick at the surface and G feet at the bottom
of the shaft. The ore-streak of black and brittle silver-ores is G inches
wi<le. Forty tons were sold to Bohen & Co., of Argenta, at $40 per ton.
One tou .was shipped to Swansea last summer, but no return has yet
been made. The assay, however, gives $331.82 per ton. The lead is
one of the best developed in tlle district. It is traceable for 500 feet on
the surface.
The Uzar is also in granite, and easily worked. The vein is 3 feet
widP, atHl there is a tunnel along its course 75 feet long. A shaft on it
is 55 feet deep. Fifty tons, sold to Dohen & Co., brought $30 per ton.
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Over 50 tons are now on the dump. The lead is traceable for 550 feet.
The walls are smooth and the vein regular. T4e ore is the same as that
occurring in the Del Monte, but is harder and contains less lead and
more copper.
The two last-named leads belong to Messrs. Sears & Smith, who are
at work on them, putting them iu shape for selling ore.
The Pony is also in granite; it is a galena vein and. easily worked.
The ore assays rich in silver. The vein is one foot thick in the bottom
of a shaft 45 feet deep. The walls are smooth and regular.
The Snow Drop and Good Friday are both on the same hill, and in
limestone foundation. The Good Friday runs along the apex of the
ridge, cropping out, and traceable for a thousand feet. A tunnel 50 feet
long llas been run to intersect the vein, which is exposed in several
places. The Snow Drop is 200 feet below, on the south side of the hill.
It is a pockety deposit of excellent amalgamating ore. According to
assays, the ore contains several hundred dollars per ton. The mine is
now being worked, and there are 25 or 30 tons of ore on the dump.
The Great vVestern is an 8-foot ledge, cropping out in the limestone
for a length of over 4-00 feet. A shaft 15 feet deep has been sunk ; it
exposes amalgamating ore, an assay of which yielded $143 per ton.
There are 25 tons of ore on the dump. Bohen & Oo. offered $25 per ton
for this ore. The owners, :Messrs. Sears & Smith, have neglected this
claim so mew hat, spending their time in developing other leads.
The Black Hawk No. 2 is owned by J. C. Taylor, who is constantly
working on the vein. At this time he is down 247 feet, the vein lying
in granite. It shows a uniform size of about 32 feet. The walls are
smooth and regular. The ore contains a considerable amount of iron
pyrites, and wany assays give a value of from $50 to $150 per ton.
There is a large amount of ore on the dump, probably bot less tllan 350
tons, 25 tons of which are expected to assay $150 and the balance $50"
per ton.
·
The Huron is one of the old discoveries in the limestone. There are
seven shafts along the lead, from 35 to 80 feet deep. The vein is prospective for 600 feet in length. and is rather irregular, but may be set
down at au average width of 3 feet, opening, now and then, into
larger pockets. This ore is a sulpburet of silver, and occasionally specimem; of chloride of sil\Ter have been fouud. Assays have j·ielded
from $500 to over $DOO per ton. 1\Ir. Batcllelcler, the owner, sold 35 tons
of ore at $100 per ton. There are uow 65 tons of first-class ore on the
dump, aud from 15 to 20 of second class. One ton of ore from this mine
was shipped, with the Del Monte ore, to Swansea. No return bas been
made.
The Bonaparte lies in granite. The shaft is 35 feet deep, and shows
the vein-matter to be 6 feet wide between walls. The pay-streak of
solid ore is 2~ feet thick, and contains much galena. The lo<.}e is prospective in length for 150 feet. Thirty-eight tons \Yere sold, at $25 per
ton, to Bohen & Oo. Assays have varied from $276 to $1,100 per ton.
This ore contaius also $70 in gold per ton. The owners, .l\Iessrs. Bassett
& Ney, are now taking out ore, and have probably 150 tons on the
dump.
The British Empire is a newly-discovered lead of great promise. It
is traceable tor about 400 feet. Fifty tous of milling-ore are on the
dump. The vein crosses a limestone ridge. The ore is decomposed and
of a cream color. An assay made of it yielded $372 per ton.
The Pomeroy runs along the apex of a limestone ridge, northeast and
southwest. It bas the largest croppiugs in the district, protruding as
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high as 8 feet above the surface. It is 8 feet wide, traceable for 2,000
feet, an(l for 1,100 feet on the extension. There are seven shafts sunk
on this ledge, from 20 to 70 feet deep. The vein bas been prospected
for 1,400 feet. At a point where the vein crosses a deep ravine, it is 20
feet wide. The ore is yellow and often stained blue and green. There
are over 500 tons of this ore on the dump. Thirty-three tons were sold
to Bohen & Co. at $35 per ton. The vein dips to the north, and is shown
8 feet wide in the bottom of the deepest shaft, but the north wall has
not been reached. Messrs. A. Bassett and A. J. N ey are the owners.
They have recently bonded the property for a large sum of money, and
have suspended work for the present to await results.
The Queen of the West and the N odow-ay are on the Black Hawk
Hill, and in granite. The shaft on the latter vein is 40 feet deep, showing a vein of uniform size for the entire distance. These lead.s are idle
at present.
The Union, in the limestone and in the vicinity of the New Departure,
is a large vein of most excellent yellow ore, tinted with blue and green.
Mr. Bassett is now developing this lead preparatory to the production
of ore. It may be asked why the owners of these rich leads have not
continually taken out and sold or shipped ore. The answer is simple.
The smelting-works, which had been run by Mr. Bohen, were slmt up
in the middle of the summer, and no other furnaces were prepared to
run. There was consequently no demand at home. As for shipping
the ores, it had first to be proved that they would pay to ship. Matters
came tbus to a <lead stand. The owners of the various leads, being poor
men, were obliged to look elsewhere for work, to obtain the necessaries
of living. Some went to Utah and Nevada in search of employment.
At this time Mr. Isaac Roe shipped one ton of Del Monte and one of
Huron ore, together with two tons of argentiferous lead, to Swansea as a
rest, but, so far, he has not received any returns.
In the mean time Mr. Stapleton shipped 7 tons of the ore from the
New Departure to the Bank of California, and recently obtained an answer with results as before stated. It is now probable that considerable
ore will be shipped during tP.e next summer, although the means of
shipment are so slow-ox-teams and mules-that it requires a whole
season to get a return.
At the same time much enterprise cannot be expected until transportation is certain, quick, and cheap; and this can only be furnished by
railroads.
Argenta district was the first-discovered silver-district in the Territory.
There are many leads recorded in it. The formation is limestone, and
the mineral-deposits are pockety and frequently broken. They contain
more lead and iron than those of the Blue Wing district. The hill on
the north side of Rattlesnake Creek is full of pockets of all sizes.
The Legal Tender is traceable on the surface for 700 feet, and has
been prospected for a thousand feet. There are three shafts from 70 to
130 feet deep. In the early days of smelting at Argenta, over 300 tons
of ore were sold from this mine, which yielded an average of $200 per
ton. The vein is irregular, and about 16 inches wide on an average.
The ore is rather solid galena.
Tbe Kate is 6 feet wide. The gangue is iron-ore, containing a small
percentage of galena. Forty tons of this ore brought $30 per ton on
the dump.
The Stapleton is 3 feet wide, and contains amalgamating-ore. The
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shaft is 130 feet deep. Two hundred tons of ore were sold to the Saint
Louis Company at $40 per ton.
'l'be Brownell has two shafts 75 feet deep, and a tunnel of 60 feet
along the vein, which is 21 feet wide. The ore is carbonate of lead.
The Silver Light has a shaft 50 feet deep, the vein being 18 inches
wide. The ore is rich argentiferous galena.
The Cable is an 8-foot vein of carbonate of lead, and has a shaft 40
. feet deep. Over 300 tons of ore have been taken out and sold for from
$5 to $10 per ton.
The Tuscarora contains carbonate of lead, and is rich in silver.
Besides these there are hundreds of holes sunk on other leads, from
a few feet in depth to 40 or 50 feet.
The failure of the furnace last summer put a stop to all further development. The permanence and richness of the leads in the new Blue
Wing district did also their share to attract the attention . of the miners,
and to draw them away from Argenta.
Bald Mountain, ten miles northwest of Bannock, contains ma,ny leads
of _gold, silver, galena, and copper, but few of them have been de\eloped.
The Badger is a 2-foot vein of argentiferous galena and milling-ore.
There is a shaft on it 18 feet deep. Average assays gave $100 per ton.
There are 25 tons on the dump.
The Bald Mountain has a 3-foot vein of argentiferous galena. A tunnel has been run 80 feet along the vein. There are 70 tons on the
dump. Thirty tons have been sold to the Bannock furnace at $25 per
ton.
.
The Shoo-Fly is a carbonate-of-lead vein, 2 feet wide, and traceable
on the surface for 300 feet. A shaft 30 feet deep has been sunk. There
are GO tons of ore on the dump. A few tons were sold at $25 per ton
to the Bannock furnace.
The Muck-a-Muck is a strong copper-deposit, rich in gold. By crushing the ore the gold is easily panned out. Tlwre is a shaft 15 feet deep,
and 75 tons of ore on the dump. It is from 30 to 40 per cent. copper.
There is no work being done on these leads this winter.
On the Big Hole, from sixty to eighty miles northwest of Bannock,
there are numerous leads of copper, iron, and gold. The Sherman is
the only one recorded. It is a prominent ledge, 10 feet wide. 'fhe ore
is copper, and bears gold. There is a shaft 10 feet deep, exposiug to
view a vast amount of ore. It is traceable on the surface several
thousand feet, cropping out.
In the hills twenty-five to forty miles west of Bannock, are rich
copper-croppings, but no attention is paid to them.
Birch Creek is pre-eminently a copper-district. Besides the copperveins there are extensive ledges of . . magnetic iron.
The Greenwich is a strong copper-vein, bearing both gold and silver.
The croppings are easily traceable for five miles, and the vein is 8 feet
wide. There have been seven extensions recorded. The shaft on the
Greenwich is 80 teet deep, and shows smooth granite and slate walls.
The vein is of uniform width to the bottom of the shaft. Over 100
tons of ore have been taken out, and about 50 have been sold to Bohm
& Co. at kbout $10 per ton on the dump. The veins of this district run
north and south, and are in granite or slate. The first Greenwich Extension bas a shaft 130 ·feet deep, showing the same width of V<'in and
characteristics as the Greenwich. There are perhaps over 200 tons of
ore on the dump.
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The Treasury bas a shaft 30 feet deep. It is richer in copper than the
Greenwich. 'rhis ore is said to yield $800 worth of metals per ton.
The Treasury Extension lies between the Treasury an<l Greenwich,
and in a direct line with them. There is a shnft down about 10 feet,
showing the same width of crevice and character of ore as the Treasury.
The Algoma is several hundred feet east of the Greenwich. This
vein is 3~ feet wi<le, and alwut one-third of the ore is copper-ore. The
lead is not traceable on the surface.
There is also an extensive tract of country west of Beaver Head
Valley along the foot-hills and mountains, in which there are nutnerous
ledges of iron, copper, and gold. But few of the~e have been opened,
and this so long ago that they are now almost lost and abandoned for
the present.
Yipond district.-From this district~ which is described at length in
my last report, I have the following additional notes furnished by Mr.
Charles W nnderlich:
Tbe developments during the past year are slight, the isolated position of the district in the rough Big Hole country keeping back investments of capital. The ores are mainly milling-ores.
Banner, course east and west, crops out prominently for 800 feet;
width, 6 feet; depth of shaft, 40 feet; ore on dump, 40 tons; average
ass~ty value, $200 per ton.
Argyle, course east and west, dip north, crops out for 1,000 feet;
width, 8 feet; depth of shaft, 20 feet; ore on dump, 15 tons; average
assay value, $165 per ton. Great quantities of ''float "-rock are found
below the lode, much of which is rich ore.
Bismarck, course north and south, crops out for 500 feet. This lode
was rece.ntly discovered, and no developments of consequence have
been made. The surface ores assay well.
Humboldt, course north and south, crops out 400 feet; width, 6 feet;
ore on dump, 35 tons; average assay valn!3,_ $200.
Gra,v Eagle, course north and south; w1dtil, 10 feet; ore on dump 1
100 tons; average assay value, $90 per ton.
Mammoth, cour~e north and south, crops out for 1,000 feet; width,
7 feet ; ore on dump,· 200 tons ; average assay value, $100 per _ton.
Some of this ore was sold on the dump, broken up, sacked, and packed
on mules to Argenta, a distance of thirty miles. It was there put through
the smelter, but as the ore contained but little, if any, lead, it was
thought it would not pay to work it by that process.
Juno, course north and south, crops out 700 feet; width, 5 feet;
ore on dnmp, 25 tons; a•erape assay value, $125 per ton.
Horace Greeley, course north. and south.; widt!J, I(J met; ore on
dump, 25 tons.
Gray Jockey, course north and south; width, 14 feet; ore on dump,
300 tons; average aHsay value, $50 per ton.
A wagon-road to the district was made last fall. A Pittsburgh company contemplate building a mill next spring on the Big Hole River,
about four miles distant from the principal claims.
DEER LODGE COUNTY.

From this county I have received very little specific information; and
especially of the placer-mines of tile county, from which by far the
largest part of the gold-product is derived, tile retnrns baye been very
meager.
Mr. Conrad Kohrs, of Deer Lodge City, the ownrr of the rich plaeer-
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ground immediately below the Atlantic Cable lode, which bas been described in my last report, is the only one who bas sent a report.
Work on this ground was commenced on June 10, and continued,
with several intermissions, until October 20. The amount taken out
during that time was $37,000, 25 per cent. of this amount having paid
all expenses of working the mine.
1
~lore important in the present stage of development of the Territor~·
are the quartz-veins, espe"cially as, to all appearances, the time is near
at hand when railroad-communication will render economical reduction
of ores and transportation at low prices feasible.
The best-known silver-district in the county is
Flint Creek distr,i ct.-This district is situated some thirty-five miles
to the northwest of Deer Lodge City, and twenty-five miles above the
junction of Flint Creek with the Hell Gate River. The silver-bearing
lodes are located in the foot-hills south of the creek, three small streams
flowing into it passing through the district.
The country-rock is limestone, highly crystalline in some places, so
much so that it approaches marble in its purity and appearance. The
lodes of most value are found near the contact of the overlying stratified rocks with the granite, into which several of the ledges are known
to penetrate, although in such cases the o.1e has been, found to yield
less per ton than in the other formation. The limestone is regularly'
stratified, and the greater number of the ledges run parallel to each
other, crossing the stratification of the country-rock at right angles.
The general course of the veins is from north west to southeast. The
character of the ores in the ledges is, in one portion of the district, that
of "free milling-ores," w bile in the other "base- metal" ores abound,
the latter being far richer than the former. These base ores consist of
copper, lead, antimony, zinc, arsenic, and manganese, associated, in
their several forms of chemical combinations, with the sulphurets and
other ores of silver.
In 1866 a party of prospectors from Idaho, journeying to the then
celebrated Blackfoot diggings, discovered "float" silver-quartz in the
valley of Flint Creek, and returning the following autumn they went up
into the foot-hills and found silver ledges cropping above the countryrock in eYery direction. They at once proceeded to lay out the district
and record the ledges. During the wiuter the exhibition of ore- from
the Poor M~n and other lodes, by C. \V. Frost and others in Helena,
caused considerable excitement, which culminated, early in the spring
of 1867, in a grand rush to that camp, which was believed to be another
"Washoe." The town of Philipsburgb, containing some three hnndred
houses, sprung up as if by magic, and. some four hundred locations of
ledges (~) were made, very many being "wild-cat." The Saint "Louis
and ~Iontana 1\finiug Company* erected a 10-stamp mill at an enormous
expense, but owing to the company's complicat,ions the mill bas run !Jut
a comparatively short time since its construction, having produced
probably about $250,000 in the aggregate. There were few in the
county who understood the proper mean~ of reducing refractory ore,
*From the Hope Mining Company, of Saint Louis, successor to the Saint Louis and
Montana Mining Company, I have repeived a letter protesting against the statement
on page 278 of my last (fourth annual) report, in 'vhich that company is charged with
injur;ng the district by a system of" freezing out." The letter says: "Our companies
are composed of honorable and prominent men, and we have expended nearly $800,000
in money in Montana, not including interest. The property we hold was obtained by
purchase, and we owe no debts. The various causes which led to a suspension of
milling-work have not the most, distant connection with a desire to 'freeze ont,'
falsely ascribed to us.''-R. W. R.
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and hence attemptR to work those of a base character by the ordinary
free-milling process resulted disastrously. Mr. Cole Saunuers, in 1868,
shipped 15 tons of base ores from the Poor ~ian's Joy lode to Newark
aml Swansea, wllich yielded $300 in coin per ton, but owing to the excessi\Te cllarges for transportation the shipment of ores was then abandoned. As the base ores conhl not be profitably reduced by the process
adopted in the Saint Louis mill, it was concluded tllat they would therefore smelt, as they contained some galena. Mr. Saunders, with limited
means and encountering many difficulties, erected smelting-works, consisting of two cupola and a cupelling furnace, using horn-blowers driven
by steam-power. In the fall of 1~70 the works were completed, but
thirteen attempts to smelt the ore of the Speckled Trout mine resulted
all disastrously, producing in the aggregate not over $1,500; so this
method was abandoned. The cause of the failure was the lack of proper
fluxes. Saunders & Co. were bankrupt, with liens and mortgages
resting over both mine and works, and in this condition the latter were
leased to Oolonel J. J. Lyon, who proceeded also without capital to take
ore from the Speckled Trout mine, crush and ship it to Ne\Tada and San
Francisco, obtaining cash advances thereon from the First National
Bank of Helena sufficient to pay current expenses. Becoming satisfied
that the ore could be reuuced in the district, and that the heavy transportation charges could thus be saved, he began converting the smeltingworks into a dry-crushing mill. Unable to secure capital or machinery,
and depending on credit alone, five wooden-stemmed stamps were made,
'also an amalgamating barrel of one ton capacity, and a wooden settler,
while the cupelling furnace was changed into a reverberatory for roasting
purposes. At length, with green and inexperienced men, the old Reese
River process was tested in November, 1871, and proved more successful tllan had been anticipated, an average of nearly 90 per cent. of the
sulphnrets of silver being chloridized and saved by amalgamation. At
the start 10 per cent, of salt wa~::~ used, but experience has redueed thiR
to 6 per cent., giving equally satisfactory results. The home-made
macllinery was -imperfect, and not adapted to constant work. The cold
weathrr of the past winter delayed operations. In the spring of 1872
arrangements were made by which the Saint Louis mill was changed,
as far as practicable, into a dry-crusbiug mill, and furnaces were erected
with drying-kiln, &c., attached at the expense of the lessees. Five hundred tons and over of Speckled Trout ore were run through at the rate
of less than 5 tons per' day, producii~ from $125 to $138 per ton. Twelve
tons of ore from the same mine, and of no more than average ricllness,
were recently worked l>y barrel-amalgamation, and yielded $148 per ton.
Etl'orts are being made to induce capital to invest in the Speckled Trout
mine, for the purpose of clearing tbe incumbrances resting over it, and
the erection of approved machinery to reduce its rich ores. ShipmPnts
of ore from the Speckled Trout mine to San Francisco yielded $166 per
ton. A small quantity sent to Reno sielded over $190 per ton.
Tbe Speckled Trout mine is the leading and richest mine in the camp,
and is opened by a shaft, ou the discoYery, by a tunnel on No. 3 southwest, and also by an incline on No. 2 northeast. The ore has peculiar
characteristics, which enable it to be readily distiuguisbed from all
others found in its vicinity. On discovery, where tbe principal work
bas been done, the dip of the vein is _a bout 15° from a perpendicnl~r.
At the surface the vein is 7 feet wide and over; at the depth of 50 feet
it is oYer 8 feet in width, and at the deepest ''orking of the mine it is 9i
feet wide. At the surface the average assay of ore lms been $143 per
ton; at the depth of 50 feet it averages $155, while in the bottom of the
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incline (deepest point reached) the average yield, by fire-assay, has been
$173 per ton. The main sha1t is 85 feet in <lepth; from its top runs an
incline, on the vein, at an angle of 45°, which intersects a level running
northeast from the bottom of the shaft for 100 feet from it, and continues below this level some 26 feet. The ore on No.2 northeast and
3 southwest is not so wide nor quite so rich as on discovery. On tue
former number the vein ent((rS the granite, but the point of connection
is not fully developed.
The Ol(tf.-This lode is located on the Front Hill, and crops out for a
considerable distance. It is develope<l by a shaft of 60 feet in depth,
and assays some $70 per ton. Owned by Saint Louis and Montana
Mining Uompany et al.
The Cl~tf Extension.-Deve1oped by a shaft of 40 feet in depth ; vein,
4 feet wide; assays (average) $120 per ton; owned by Estell & Holland.
The Franklin lode, has several shafts sunk upon it; width about 2 feet;
assays $80 to $100 per ton. Owned by Ullery & Merrill.
The Cordova, opened by a tunnel, about 3 feet wide, assays about $50
per ton. Owned by II. Horton and others. This was the first lode discovered in the district.
The Comanche lode is called free-milling, but later developments
show it to be of the baser class. Opened by tunnel on the vem over
1,000 feet and shafts on nearly all claims. It varies in width from 2 to
20 feet, and assays from $25 to $50; native ~ih·er (leaf) is found occasionally in this ore. Owned by Brown Brothers, Merrill, Saint Louis
and Montana Mining Company, an<l others.
The Emma lode, opened by a shaft 60 feet deep, vein 6 to 8 feet wide,
assays over $100 per ton and is free-milling ore. Owned by Estell, Holland & Ullery.
Poor .Man's Joy lode, opened by a cut 160 feet long, showing face of
vein, has about 6 inches of ore, which assays over $1,000 per ton. Owned
by many persons.
The Pocahontas lode, located near the "Trout," crops put 800 feet,
and is about 4 feet wide; opened by tunnel, running on the vein 64 feet;
assays 75 per ton. Owned by M. L. Saunders, 0. W. Frost, and others.
Kitty Clytie, on Trout Hill; 3 feet wide; assays $40 to $60 per ton,
and opened by cut.
Potosi lode, opened by shaft 70 feet deep, vein 4 feet wide; assays
. about $40, and is free-milling ore.
There are quite a number of other ledges whicli bid fair, if opened, to
prove valuable, but the above are the principal ones which can now be
classed as lodes.
There is an abundance of water for milling purposes in the district,
and all the lodes are readily accessible by teams. The supply of wood
consists of spruce and pine, and is sufficient for many years to come.
Brick of a fall' quality is made from clay obtained a mile from town.
The valley affords a fine range for stock and is of sufficient extent to
furnish subsistence for many herds. A fine road leads to Deer Lodge,
and the district needs but machinery and capital to operate with, to annually add ~uch to the silver production of the country.
1he quartz-lodes of Butte City.-The following is a synopsis of a report
on the quartz-lodes of the vicinity of Butte City by the late Professor
James P. Hodge, geologist, which has been re-arranged and brought
down to date, by Mr. Granville Stuart, of Deer Lodge City. These lodes
have never been described in detail in former reports. At the present
time, however, all discoveries of quartz-lodes, and especially of such

CONDITION OF MINING INDUSTRY-MONTANA.

225

valuable ones, have acquired new importance from the fact that they
can now be profitably brought to add to the product of the Territory.
Near the placer-mines of SihTer Bow and Butte City are found some
very promising veins of. argentiferous copper and lead ores. The best
of these are from one to two miles northeast of a remarkable conical
hill on the north side of Silver Bow Creek, known as the Butte, which
ghTes to the group of miners' cabins in the gulch near the veins the name
of Butte Cit.v.
It is a peculiarity of the placer- gold found in this vicinity, that it is largely alloye<l with silver; so that its real value is only about $14 per ounce;
hence, one vmuld naturally expect the lodes or veins to be of an argentiferous character. A remarkable series of veins crosses tlw principal
gulch or ravine of the neighborhood, about a mile north of the main
branch of Silver Bow Creek, and about half a mile west of the east
branch of this stream. The veins pursue a general northeast and southwest course, through a granite formation. Some are conspicuous quartzledges, rising prominently above the surface, the greater harduess of
this material over that of the granite around having enabled them to
better withstand the <leuuding and disintegrating agencies which have
in the course of ages worn away the country-rock.
These quartz-ledges sometimes presen·t as their outcrop a fine display
of copper-ores; others are marked by narrow naked belts or strips of
ground, and still others by pieces of vein-stone and ores scatter~d along
their line.
The lode called the Original is very remarkable for the extraordinary
exhibition of green anrl blue carbonates of copper it presents for smTeral
yards in width, and for over 2,800 feet in length. The surface i::; almost
completely C0\ ered with these ores. Along the line of tbe lead the appearance is as of a road over which the ores had been hauled and profusely scattered. By means of the::;e croppings the line of the lead can
be tl'aced continuously for over half a mile, ew bracing the Orig1nal and
Parrott lode~, \Vhich are, undou!)tedly, !)oth on the same great fissure.
Belo'i'l' the surface on these lodes, red oxide of copper makes its appearance intermixed with the carbonates. These, as iu other copper-Hlines,
will be found mostly as surface ores, resulting from the ('fleets of the
atmospheric and other agencies upon the still richer oxides and snlphurets of copper of greater depths. Their abundance at the ~urface, and
tlw great width of thB veins in the shafts, give sure promise of large
qmmtities of ore.
·
On the discovery claim a shaft has been sunk 14 feet deep, and in
this the vein is seen well defined from 30 to 34 inches wide, consisting
of green carbonate intermixed with red oxide. The walls are of granite
and well defined, the south wall is hard, and the north or foot wall is
soft aud somewhat decomposed. Tho vein throughout both of these
lodes dips tu the soutl1 at an angle of a bout 80°.
Ou claim No. 3 east from discovery (each claim, and also discoveryclaim, consists of 200 feet along the lode by about 100 feet wide) is a
slmft 20 feet deep, in which the vein appears 4~ feet thick, and filled
with fragmentary green carbonate of copper. The wall-rocks are Yerr
well defined, and of granite. The vein-matter in this claim is said to
assay well iu gold. On claim No. 4 east, is a shaft about ten feet deep,
and it shows about the same vein-matter as on No.3 east. On No.5
east is a shaft about 16 feet deep, in which the Yein-matter is solid and
well defined, gradually widening as it goes down, until at the bottom of·
the shaft it is 2~ feet of green and blue carbonates, showing many fine
specimens of native silver. On each side of the solid ore are 3 or 4
15 M
7
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inches of'~ gos~:mn," or iron-Rtained, decomposed vrin-matter, and the wallrock is a granite which is soft aud partly decomposed, giving' great
facilities for s·ukingon the lode. On No.6 east are two suafts, about8
and 10 feet deep re~.:;pectively, aud about 40 feet apart, from which tbe
surface-ores are saicl to assay as high as $200 to the ton. At the bottom of the shafts tlle ores seem of about the same character as that of
the claims before mentioned.
At or near elaim No. D east, on the Originallode, the vein is supposed
to conuect with or ruu into the Parrott lode, for, as before stated, there
is no doubt bnt these lodes are both situateu on the san::e fissure.
The claims on the Original lode west of the discoYery-claim are nlso
very promising as iar as daim No. 5 west, but not so well developed as
those lying east of discovery. The course of the Original and Parrott
lodes is N. G0° E. aud S. G0° vV. by compass, the needle varying
about 21° east. The Parrott lode has a sbatt sunk on No. 5 west of
discovery, about 100 feet deep, in which the vein is about 2~ feet wide.
Twelve inches on the south orhanging-wallaregreen and l>lue carbonates,
while the otber 1.1 feet of ore are of a different character. This o·re is
Raid to be gold-beariug rock of good quality. There is a shaft on the
discovery-claim about 24 feet deep in which the vein is about 16 inches
thick, well filled with green copper ores, and well marked by distinct
walls of granite.
'l'here is also a shaft on No. 3 east of discovery-claim which is down
72 teet, and which shows about the same width and character of ore as
discovery and No. 5 west. The owner of this claim has refused $25 a
ton for his ore on the dump. There is a shaft on No. 7 east, down 'I or
8 feet~ exposing the vein, wllich is about the same in every respeet as
that slwwn in the other shafts. The assay for silver as seen below does
not give so large a propm'tion of this metal as the ore of the 0l'iginal
lode is found to contain.
The Gray Eagle lode lies near the Original, and the indications are
very strong that it is only a short branch or spur of that lode. For, at
No. 4 east on the latter, the Gray Eagle is about 300 feet south, and
its general course is such as to create the belief that it unites with tile
Original at or near No.2 west and with the Parrott lode at or about
disco\ery-claim, while th~ vein itself dip~ north towards the Odgiual
at an angle of about 400, They will therefore probably unite at no
great depth. There is a shallow hole sunk on the Gray Eagle in a
gulch or ravine, which shows some beautiful ores of copper, and galena
or lead ore. Tllere seems to be a greater proportion of galena in this
lode than in the Original, but working-tests will most likely prove the
ores to be identical. On the discovery-claim on the Gray Eagle is a
shaft, 8 or 10 feet <lePp in the soil and 12 to 15 feet deeper iu the loose
rubble. The green and blue carbonates and red oxide of copper appear
in a streak about 8 feet below the surface. Under this the vein consists
of a species of hematite, from 1 to 1~ feet thick, and is not very well
defined. The iron-ore may be regarded the same as the "gossan" of
the Cornish miners, which, with them, is considered a favorable feature
when occurring on the npper or banging wall. They have a popular
saying that "gossan always rides a good horse."
About the east end of the Parrott lode begins anoihrr lode, called
the Mountain Chief, which some think an extension of the Parrott,
while others think it runs parallel to the latter. The vein is from· 4 to 5
feet wide, but is not very well defined, and is of about the same appearance as the Gray Eagle, but it seems to contain no metal of any conse-
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q'nence, except copper, of which the ore is claimed to contain about 65
per cent.
·
·
Another promising vein of argentiferous copper-ore is c·aned the Moscow. It is opened on the summit of a high hill about 300 yards northeast from the Original. But little work has been done on the lode,. the
outcrop being sufficiently conspicuous to exhibit its surface-character.
The course of this ledge is east-northeast, its thickness about 10 feet,
the ores green and blue carbonate of copper, mostly concentrated in 3
feet on the southeast side of the vein. The chief exposure is on the
discovery -c] aim.
The BufiaJo lode is opened in a ravine some distance east of the l\1oscow. From the shaft have been taken considerable quantities of galena,
which comes out in large masses eYidently from a large vein. Intermixed with this ore are black and yellow blende (sulplmret of zinc) and
pyrites of iron and copper. Such mixtures would be d1fficult to reduce,
and will only be of value for the silver that may accompany them. By
my own assay I found uoue of this metal in· one sample, and in another
a proportion equal to $101 to 2,000 pounds of lead. Should further
assays indicate the probability of suitable proportions of silver, no doubt
need be entertained as to the sufficiency of the ore.
The Pacific Slope lode is a vein near the Original, of which the miners
have a high opinion. The discovery-shaft is on the crest of a knoll,
but presented nothing that attracted my attention as valuable. There
are numerous veins of galena in this vicinity, some of which may prove
to be suffi.ciently argentiferous to encourage their development, and at
any rate they are likely to be of importance at some future time for
furnishing lead to be employed in separating silver from the copper.
They are not themselves so rich'in this metal as some of the copper-ores.
The proportion of silver obtained from ~Some of them will be seen in the
table below.
·
There are also a number of veins in this vicinity claimed to be auriferous only, to which I gave little or no .attention.
Further assays are especially needed of tht! Parrott and :Moscow ores,
as these veins appear to be almost as promising as the Original lode.
Of this last, numerous assays ha\e been made by others, and, as far as
I have learned, they all agree in giving a high value to the proportion
of silver in the ore. Professor Eaton estimated the ore as worth about
$1,000 per ton for the two metals it would produce.
I have not estimated the proportions of copper nor of lead, for the
ores obtained near the surface can hardly be regarded as fair representatives of what will be found below, while I have supposed the metal at.
greater depths, whether copper or lead, would be more uniform in its
proportions of silver. Besides, there can be no question as to obtaining
copper and lead ores enough. What is of consequence to ascertain is
how much silver will these metals afford or yield to the ton. It may,
however, be stated that the copper-ores may be depended upon to yield
from 30 to 65 per cent. Some of them contain over 80 per cent. of the
metal, and the galena will produce from 50 to 70 per cent. of lead.
Staternent of the production in silver of the copper and lead obtained j1·orn
the ores of the vicinitJJ of B'lttte City, Deer Lodge CO'ltnty, .1lfontana.
Silver.

Original lode, 2,000 pounds copper, first assay, give ....... _.- $445 90
Do.,
2,000 pounds copper, second assay, give ........ . 396 00
Gray Eagle lode, 2,000 pounds green carbonate, give ...... __ . 442 95
90 96
Do.,·
2,000 pounds red oxide, give .... _.......... .
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Gray Eagle lode, 2,000 pounds lead, give ................... . $77 09
Parrott lode, 2,000 pounds green carbonate of copper, give .... .
47 37
Thloscow lode, 2,000 pounds green carbonate of copper, give .... . 83 19
.1\Iountain Chief lode, 2,000 pounds red-oxide copper, give .... . 172 44
Buffalo lode, 2,000 pounds leact, give ....................... . 101 00
Mouncll)de, 2,000 pounds lead, give ...... _................ .
03 17
Clara 1\loreland lode~ 2,000 pounds lead, give ............... .
30 32
Wild Pat lode, 2,000 pounds l~ad, give ........ _........ ~ ... .
50 8.3
Harper lode, 2,000 pounds lead, give ....................... .
19 00
Pine and fir timber is found near these lodes, but, to obtain it iri great
abundance, it would soon have to be brought from a distance of several
miles. Forests of great extent and medium quality commence a short
distance up the e'ast branch of Sil\·er-Bow Creek.
iJioose Creek mining-district.-This mining-district is located in tb.e
southeastern portion of Deer Lodge County, and near the silver district
known as Vipond, and the gold district of Highland. It is near tb.e
main range of 1,he Rocky l\Iountains, and six miles from the Deer
Lodge Pass, a good wagon-road leading to the main traveled road running tllrough the said pass.
The Harvey, Day, and Ben Seymour lodes were discovered ·during
the :year 1867, and, during that and the succeeding year, were thoroughly prospected. These lodes crop out upon a high and abrupt elevation, which rises from the banks of Moose Creek. This stream
affords au unfailing supply of water-during the melting of the snows
in the lower ranges of the mountains as much as 1,000 inches, (miners'
measurement,) aud never less than 250 inches are available.
The original locators of these lodes first sunk a shaft, following down
from the surface.croppings, upon the Harvey lode; and, finding a welldefined vein of rich ore, they went below on the face of the hill and
drove in a tunnel, which taps the vein at a depth of about 80 feet. At
the point where· the tun~el intersects the vein the ore is about 5
feet in thickness, and of a very rich and excellent quality. They then
raised a slwft up through the ledge to connect with the opening
from the shaft above. In so doing they developed a continuous vein
of rich ore encased in granite, the same being from 3 to 5 feet in
thickness, and gradually widening as it descends. It contains the
richest and finest quality of silver ore ever found in Montana.
The quartz is what is known as free-milling ore, con.taining no base
metals. lt is full of rich sulphurets and chlorides of silver, and contains also ruby-silver. There are large quantities of the black sulphurets found all through the ore.
The average assay of all the rock removed is near $400 per ton, the
lowest being $200, and reaching as high as $3,500 per ton.
Some 200 tons of ore have been taken from the drift heretofore mentioned. Ten tons of first-class ore were sold to G. W. Sbtpleton at $100
per ton on the dump, and hauled to Argenta, where the same was
worked by the smelting-process, yielding about $3~5 per ton. Ten tons
were sold to S. H. Bohm & Co. for $200 per ton on the dump, and also
worked at Argenta by smelting. This lot yielded about $400 per ton.
One hundred tons of second-class ore were worked in a gold-mill at Hed
Mountain City, six miles from these mines, by Professor Swallow, and
yielded about $200 per ton.
A sufficient amount of work has been done upon the Day and Ben
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Seymour lodes to demonstrate that they carry a vein of good ore of the
same character as the IIarvey lode, and of nearly the S<:tme thicknPss.
No work bas been done since the year 1868, owing to continuous litigation among the owners of the property; but this has now been settled.
The present owners, W. F. Chadwick & Co., of IIelena, }fontana
Territory, who have furnished this description of their veins, are now
making application for United States patents for these lodes; and also
for three mill-sites situate in front of the said mines and upon 1\Ioose
Creek.
TIJe rock from these lodes can be dumped from the tunnels directly
into the mill to be erected upon the sites above referred to.
TIJere is a great abundance of wood upon the unclaimed lands of the
Government in the immediate ·dcinity of the mines.
lly the kiuduess of Mr. II. L. Wolf, of Red Mouutairt City, I am enabled to give the following in regard to other lodes in this district:
The Dixie lode is owned by Parks & Dickey. It ruus northeast and
southwest, and lif's in granite. There is an incline on it of 150 feet depth,
which exposes good gol<l-quartz. During 1872 two rueu were at work
on the vein, who ba,ye taken out and reduced 280 tons of ore, Jielding
$14 per ton. Cost of mining and reduction, $4 per ton.
Tbe .Canada, owned by Marceau & Lapointe, carries also goldquartz. The course of this vein is north and sout.h, the dip east as far
as worked. An incline is down on it 125 feet, and tunneJ., now in 400
feet, will tap the vein at a depth of 100 feet from the surface. Four
men were employed in this lode during the year. The number of tons
of ore taken out and reduced in arrastras was 300. The average ;yield
per ton was $18; the cost of raising and reducing, $8 per ton.
The superintendent of tbe Nevins and Last Chance lodes, in Highland, bas refused to give any information in regard to these lodes and
their working.
Shortly after the close of the year twelve men were employed in these
mines running levels.
The Jield of the placer-mines in Highland Gulch during 1872 was
only about $1,700; that of Black Tail Gulch, (seven miles north of Red
Mountain City,) $1,400; and that of Moose Creek district, (Blue Gulch
and Dodge Gulch,) $2,000.
JEFFERSON COUNTY.

In this county the principal new developments of the year have been
made.
It bas been known for several years that rich veins of argentiferous
galena, as well as of the true silver-ores, existed iu various parts of the
county. The erection of the new smelting-works at Helena, in the fall
of 1871, however, first created a home-market for ores of that class,
and m:rny new mines were therefore opened, of which few of the bestdeveloped are mentioned in the following:
For notes in regard to the new silver-mines, I am indebted to Messrs.
B. :F. Marsh, C. W. Higley, H. R. Comley, and the owuers of the Legal
Tender lode.
·
Jefferson district.-Alta California. Course of lode, northeast and
southwest; length of claim, 2,200 feet; dip at an augle with the horizon of 40°; width of credce, 9 feet ; depth of shaft, 100 feet; tunnel, 200 feet long, strikes the bottom of shaft, running southwest~rly on
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the lode; amount of ore taken out during 1872, 300 tons; average assay
value, $70 per ton; specimens of pure galena assay $216 per ton.
The v\T ar Eagle. Claimants, Embody & Company ; length of cl::tim
1,500 feet; width of crevice, 3 feet; paying-vein, 6 to 8 inches; ore ver;
ricll; some chloride of silver, assaying $400 to $1,400 per ton, with
galena wortll $150 to $200 per ton.
'l'he Gregory lode is 2,200 feet long; one shaft loO feet deep, and two
others, each GO feet deep; also one shaft 40 feet deep ; width of crevice
4 feet; four tunnels, aggregate length, 350 feet; amount of ore take~
out not less than 1,500 tons; ore, galena; value of first-class, $125 per
tou; value of second-class, $70 per ton.
JHinnesota lode. Length of claim, 2,200 feet; depth of shaft, 10±feet;
there is also a tunnel 140 feet long; amount of ore taken out, 500 tons;
value of :fir:-~t-class (galena) ore, $100 per ton; value of second-class ore,
$60 per ton.
11-iina lode. Lengtb of claim, 2,200 feet; there is one shaft 150 feet
deep on the lode; widtb. of crevice, 4 feet. It contains milling-ore, except a v-ein 16 inches thick, of galena ; average assay value, $70 per
ton; amount of ore taken out, 100 tons.
Little Giant lode. Length of claim, 1,500 feet; shaft, 65 feet deep;
width of crevice, 4 feet; there is one tunnel, length not known; amount
of ore taken out, 75 tons; it is galena, assaying $175 per ton, and milling-ore, assa.y ing $100 per ton.
Michigan lode. Claimed by Kemp and others for a length of 1,500
feet; shaft, 80 feet deep; ore, galena, with milling-ore; amount taken
out, 100 tons; average value, $SO per ton.
There arc many other lodes in this district recently discovered and
undeveloped, but known to contain valuable milling-ores, yiel<ling from
$30 to $100 per ton.
Hot Spring dist'rict.-The Legal Trnder lode is situated on Prickly
Pear Creek, opposite the mouth of Clancey Creek, in the Hot Spring
mining·district, fourteen miles from Helena, and is owned by Messrs.
Lewis .. Bull & Co. This lode is a true fissure-vein, cutting through
granite, and is considered the ricllest and best developed silver-property
iu tlle Territory. Tlle ore and vein matter varies in thickness from 1 to
3 feet, increasing gradually in width as depth is obtained. A portion of
the ore in the vein is a very rich argentiferous galena, carrying a larger
or smaller quantity of dark-brown zinc-blende, sulphnrets, and carbonates of lead, oxide of manganese, iron, copper, and antimony, with
streaks in which native wire, flake, sheet, and ruby silver occur abundantly. The heaviest galena-ores contain black and gray sulphurets of
silver, and yield from $2,000 to $4,000 per ton. A fine blue quartzoseore predominates, in which occurs very frequently native and ruby silver.
A small portion of these ores can be successfully reduced by the smeltingprocess, as Las been demonstrated in the works at Helena and Jefferson
City; but the larger portion of the ore from this mine can be most
profitably reduced by the milling (roasting, chloridizing, and amalgamating) process. The lode was first discovered by Joseph Fultz in
1866, but no work of development was accomplished until ] 872, under
tile management of its present owners, who came into possession in the
winter of 1871-'72. Up to l\1ay 1, 1872, a shaft was sunk only to the
depth of 60 feet, which, however, demonstrated the existence of a true
vein, and a body of very rich ore. Since that time work has been prosecuted with v·igor, and large and commodious whim, shaft, and ore houses
have been erected, with company-office, assay-office, and other necessary
buildings.
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The mine is deYcloped to the depth of lGO feet, showing an increasing
width of vein \vith depth. At tlle depth of 80 feet le,~elR were run 140
feet east and 90 feet ·west, and at the depth of 1HU feet the east level is
out 130 feet. Some stoping llas been done east of the main shaft. An
air-sllaft 00 f(~ et \Yest of tnain shaft extends down to the 80-foot level.
From the commencement of work by the present owners np to January
1, 1873, the mme has produced 7 tons ot' ore yielding $G,ODO, coin Yalue,
or at the rate of $870 per ton; also, 130 tons of ore yieldil1g $54,000,
coin value, or at the rate of $417 . 78~ per ton; and 240 tons yielding
$31,607, coin Yalne, in lots, at rates var_yiug from $128.42 to $202.49 per
ton. About 175 tons of second-class ore are now on band.
Average number of men employed per day up to January 1, 1873, as
follows: six miners, three windlass and whim workers, one bucket-filler
and car-tender, three men assorting, col> bing, breaking, and sacking ore.
Average cost of labor and board per day to the band, $3.09. Total cost
of powder, fuse, and tools used, $1,750. The hoisting is done by horsepower and whim .
The first-class ores have mostly been shipped ont of the Territory in
wagons to Corinne, thence to San Francisco aud Europe.

LEGAL TENDER LODE, CLANCEY, MONTANA.

Scale 100 feet to inch .
.A. - Assay.office.
B.-Business-office.
C.- Ore·honse.
D .-~b aft and whim-bouse.
E.-Original discovery shaft_ Ore assaying $400 per ton.
F.-Air and entrance shaft.
G.-llain worldng shaft, -vertical and 190 feet in depth.
ll.- Lcvel 80 feet from surface.
I.-Levrlli.iO feet from surface.
K.-Sbaft on the vein 40 feet deep. First-class oro from surface, continuous.
L.-Shaft on the vein 500 feet west of main shaft.
M.- :Magazinfl.
0.- 0re not stopecl out. (Reserves.)
S.- Sbowing section of v ein stopcd out, which bas paid tho original purchase-money and all improvementA on and all expenses of the mine, including boarding and slcepin.~ houses, teams, &c.
W.-Dottedlines, work in progress. The vein is vertical, and courses N. no E.
R.-Body ofrich ore just struck, February 1, 1873. Assay $2,740 per ton of 2,000 pounds.
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The l\fammoth. This is a true fissure-Yein, situated on the eflst side of
Prickly Pear Creek in the Hot Spring district, near Clancey City, and

E

M
MAMMO'l'II LODE, CLAL'\CEY, MONTANA.

A.-North line; 245 feet vertically above drift M.
B.-Discovery shaft; vein 2~ feet wide, showing good ores.
C.-Shaft; vein 3 feet wide, showing good ores.
D.-Shaft; vein 3! feet wide, showing good ores.
E.-Main shaft; vein 5 feet wide, showing good orcs.
F.-Vein exposed on surface; good mining-ores.
G.-Vein expos eel on surfaf'c; good mining-ores. Vein 3 feet wide.
H.-Shaft on vein 73 feet from surface.
I.-Crofls-cut tu·nnel or adit Hi3 feet to bottom of shaft. H .
.J.-Drift from shafts IT to E on tbe vein.
K.-Drift iu 23 feet; vein 4 feet. Choice milling-ort>s •
. L.-Drift in 15 feet; v<'iu 3! feet. Choice milling-ores.
N.-Proposcd continuation of drift.
0.-Reserved ores. Drifts and shafts show continuous veins, no stoping having been done.

one-fourth of a mile south of the famous Legal Tender mine. It was dis
covered by .1\Iessrs. Fisher and Frohner in 1871, and in March, 1872, it
was purchased by Dr. 0. G. Hussey and Captain Samuel Lewis, two
Pittsburgh capitalists, and 0. W. Cannon, of He1en3., Montana. A
United States patent for the mine having been obtained, a company,
known as the Pittsburgh and l\fontana :Mining Company, was formed
under a charter from the State of Pennsylvania, and with its principal
office at Pittsburgh, Pennsylvania. This company is now vigorously
developing the mine.
The course of the vein is nearly north and south, and it dips at an
ang·le of about 75°. lu its course the ledg~ C!'~e~3s large dikes or
reefs of rocks that cross the country from east to west. The main shaft,
passing for lts entire depth · through a good body of ore, shows 2~ feet
of good milling-ore at the bottom, which will yield $112 to the ton.
The crevice is at no point less than 5 feet in width, and has perfectly
smooth and solid walls. These "\\ails are of granite, as is also the country-.roek of the entire district,, When work was commenced upon this·
ledge it was supposed tllat it yielded only smelting-ores, and 128 tons of
the ore :first extracted, the average assay value of which was $126 per
ton, were sold to the· Helena reduction-works for $25 per ton on the
dump. Twent,y tons of second-class ore now on hand ::tt the mine will
average $82 to the ton.
Further developments have proven the mine to contain free millingores, in large quantities and of a very rich character. A.t the depth of
46 feet drifts have been run north and south on tlw vein from the main

..
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shaft. The face of the nortb drift shows a ere-vice 4 feet in width, 22f('t>t of this being rich ore, 10 ind1es of which contain brown and yellow
chloride, intermixed with decomposed honeycomb-rock, basing an average assay value of $762 to the ton. Specimens of the brown chloride
bare assayed as bigh as $18,000 per ton. Commencing at a point 280
south of the main shaft, the ledge has been exposed on the surface
for·a distance of 75 feet, showing a vein 3~ feet in width, the ores from
which nre of the se:une character as in the shaft, and assay $279 to the
A.ll adit il3 now being run which \Till tap the vein at a l1epth of
feet from the top of the shaft, thus providing for drainage and givsufficient stope to work for at least five years. The situation of tlle
moth mine, convenient to the best of water-power and with timber
abnndauee, adds grea t1y to its value. Some of the best farms in
tana, raising all kinds of grain· and vegetables, large dairies and
ent stock-ranelles, are in this immediate vicinity. The city of
a, from which all kin<ls of supplies may be obtained, is but fifteen
distant, the stage-road, from that town to Corinne, Utah, running
one hulH.lred yards of the mine.

cfJL--"'c----,..-c_ _ _.:._____________________________ _

ARGENTUM LODE, JIIONTANA.

cut represents a diagonal cross-section of the lode, drawn to a sca1e of 1 inch to
The average width of the veiu is 30 feet; the diagram shows about GO feet,
it is drawn in the vertical plane of the working tunnels, and not in the plane
right cross-section.
i tho diReovrr.v shaft, connecting with the air-shaft A by the irregular incline P.
i tho on.dnal working-shaft, 6:3 feet deep at the level of the tunnel BB.
is the upper "·orl;:in~-tunncl, 119 feet in length, cutting the hanging· wall of the lode at a and cross.
win tliagonallv ?'i feet to b.
K are two shahs, i 87 feet deep and R 67 feet deep.
is thr l<nwr tnmwl, cutting the hanging-waH at X. This tunnel is at the present time 212 feet

ami i~ known as the Fountain Head tunnel, and is claimed under the last act of Congress.
11 blacksmith-shop and ore-bouse.
a chute to conduct the ore to the bin X, where it is loaded on wagons on the wagon-road R.
nn onl ant1 sorting-house.
the boardiug and lodging house.
ore.
&topes, ore removed.

<lo mining-district is situated about twenty miles south of HeTile principal mine is, so far, the Argentum, discovered Novem18G6, by N. :Merriman and Hershel Axe ; but little work was
on it until "February, 1872. The present owners of the portion now
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worked, as shown by the diagram, are C. F. Anderson, W. E. Cullen,
and Harry R. Comly. The lead is a true fissure-vein in granite, carry.
ing argentiferous galena and true silver ores. Since February, 1872,
there have been taken from this ground the following amounts of ore:
473 tom~, first-class, yielding $230 per ton ..... - -. . . . . . . . . . . $111, ono
250 to11s, secolHl-class, yielding $D6 per ton. . . . . . . . . . . . . . . . .
24:, UOO

Total value in coin ............................ _... .
This amount of ore has been taken out at a total expense of $9,120.
The first-class ore is argentiferous galena, free from spathose iron or
blende, carryiug from $140 to $175 coin value in silver, ancl78 per cent.
of its w~igbt in lead.
The second-class ore is a combination of galena, quartz, blenUe, and
copper-pyrites, carrying from $60 to $75 coin value per ton in silver,
and about 35 per cent. of its weight in lead. The course of the lode, as
near as can be ascertained from the present workings, is N. 400 E., and
the dip about 100 to 15o from the perpendicular toward the northwest.
The vein-matter is largely composed of quartz and clays, carr_ying the
ore in masses and seams.
Bowlder district.-Rnmley lode. Length of claim 2,200 feet. There is
a shaft 6 by 8 feet on the discovery-claim 50 feet deep. \Yidth of vein
between walls 60 feet. There is also a tunnel 36 feet long rnnning from
bottom of shaft uorth, which shows two veins of galena-ore each 6 feet
wide, assaying from $65 to $200 per ton, and carrying about 50 per cent.
of lead. There are 8 feet of quartzite, what is called in mining "a horse''
or "wedge," between the two. There is alRo a stratum, about 2 feet wide,
of white quartz, free milling rock, assasing $45 per ton in gold; also
about 8 feet of blue and white quartz, free milling rock, assaying from
$40 to $120 per ton. There is also in the lode a stratum of brown carbonate of lead, varying from 6 inches to 3 feet in width, and assaying
from $150 to $4:00 per ton. About 500 tons of ore are on the·dump; this
will ue all shipped in t.be spring. The lead is being speedily developed
with encouraging prospects .
.l\Iary Virginia. This lode is an extension ea!:lt of the Rumley lode,
2,000 feet in length, with a shaft on discovery 20 feet deep, showing
about 6 feet of galena, ~Similar to that in the Rumley, and assaying from
$1GO to $150 per ton. It carries about 50 per cent. of lead. Only the
south wall is defined.
The London is an eastern extension of the Mary Virginia lode, and is
2,200 feet in length, with a shaft 50 feet deep. Shows some lead, but
there is nothing defined as yet.
Western Extension of Rumley lode~ ~'his lode is situated directly
west of the Rumley lode, and is an extension of the same. Shows large
deposits of galena, similar to the Rumley. I..Jength of claim 2,200 feet.
North Pacific. Situated directly north of the western extension of the
Rumley, and running parallel to it. 'rhere is a tunnel now being constructed to tap the western extension of the Humley and North Pacific
at about 100 feet depth. The tunnel at present is 200 feet long, and
shows large deposits of galena, resembling that of the Humley. The
ore also assays about the same, carrying some 50 per cent. of lead. The
tunnel has not yet reached to where the level dips perpendicularly.
Length of claim 2,200 feet.
Silver Hill. Situated about one-half mile northeast from London lode.
Shaft about 25 feet deep, crevice 2~ feet wide, carbonate ores, assf1y:ing
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from $200 to $500 per ton. About ten tons of ore on the dump. Length
of claim 2.200 feet.
Australia. Situated about 60 feet north of the Silver Hill, and running
parallel to it; shaft, 30 feet deep; crevice, 2 feet wide; iron and lead
ore~. On No. 4 west a sllaft 25 feet deep shows a vein of a feet wide,
as::;aying from $60 to $150 per ton. Sixty tons of ore have been shipped
the past snmmer. Length of claim, 2,200 feet.
Bismarck. Situated east of the Australia and Silver Hill lodes; shaft,
40 feet deep, sbows \Tein 6 feet wide. Galena and milling-ores. A tunnel is run about 60 feet, tapping the vein about 50 feet deep. It shows
a vein of about 5 feet, one-half of which is galena, and the other half
milling-ore. A tunnel is now constructing from the east to tap the lode
at the depth of 280 feet. Length of claim, 2,200 feet. There have been
forty tons of ore shipped the past summer, and at present 10 tons of ore
are on the 'dump.
:\lagna-Charta. Shaft on discovery, 120 feet deep. From the snrface
to tue depth of 40 feet the crevice is about 4 feet wide, contaiuiug
chiefly galena, assaying $120 per tou. Below this tlle galena disappears,
and is -replaced by willing-ores, assaying in gold from $40 to $30 per
ton. Length of claim, 2,2UO feet.
,
,
Paul ,Joues. Situated about one-half mile north of the ":Magna
Charta." Discovery-shg.ft, 42 feet (leep, showing 4~ feet cre\ice. Galena ores, assaying from $160 to $:200 per ton. On claim No.2 east the
crp,·ice at the depth of 30 feet iH 4 feet wide; ore from galena, assa.yiug from $ 1GO to to $300 per tou. Length of claim, 2,200 feet. The
galena, canies u5 per cent. of lead.
~\mazon. Situated about one-fourth of a mile southwest from the
Magna Cllarta. Discovery-shaft., 45 feet deep. The vein varies from
5 to to 10 feet in width, and carries chiefly galena and brown carbonate.
lu claim No . .2 west the creyice is 12 feet wide on the surface, and contains solid galena; ayerage assay, $150, silver, per ton, and 65 per cent.
of lead. Lrngth of claim, 2,200 feet.
Spencer lode. ~haft on discovery claim, 25 feet deep; crevice, 2~
feet wide; ore assays $1,010 per ton; it is galena, carrying G5 per cent.
of lead; length of claim, 2,:wo feet.
Fenian, \Yelling, and O'Connell lodes. Situated near the Spencer and
Paul Jones; shaft on ~ach about 25 feet deep; width of crevice from 4
to G feet, can_ying chiefly galena, similar to the Paul Jones, lmt a
change is indicated at the preseut depth to milling-m·es; leugth of
claim, 2,200 feet.
Tile Oolnm bia is situated in the dcinity of the Paul Jones; the ore is
entirely free i.1:om galena; the shaft will reach this w·inter 100 feet in
depth; width of crevice, 4 feet; ore, free-milling quartz, assasing $GO
per ton at the present depth of 31 feet; length of claim, 2,200 feet.
Cedar Plains district.-In regard to this (listrict, Messrs. Keating and
Blacker haye furnished me with the follQwing information:

Names of lodes in and near Cedar Plains mining district, Je.ffe'rson County,
Jlontcma, (near Radersburgh,) on which work has been prosecuted during
the year 1B72.
Hidden Treasure lode, worked (and owned) by Messrs. Richards &
Dodson.
1\It>tropolitan lode, worked by 1\Iessrs. Webb & Cogsball.
.1\lammoth lode, worked by Messrs. Barclay, Nave & Oo.
Belleview lode, worked by 1\Iessrs. Chappel, Davis & Co.

236

MINES A:ND MINING WEST OF THE ROCKY MOUNTAINS.

Ironclad lode, worked by l\iessrs. Hallbeck, Nave & Co.
Allen lode, wor}red by Messrs. Hallbeck & Allen.
Left-Hand lode, worked by Messrs. Davis & Clancy.
Ohio lode, worked by Messrs. Keating & Blacker.
The amount of work done on these lodes I have no means of estimat.
ing. I only know that work has been prosecuted on them in 1872, by
the parties named. Work is now going on in all the above, except the
Ironclad and Allen, Left Hand, and Ohio.
On the Keating lode, the property of Messrs. Keatmg & Blacker, the
work done in 1872 is as follows:
Number of lineal feet of levels run, 62G.
Number of cubic feet of quartz stoped, 60,184.
Number tons of quartz taken out, 4,014.

Present condition of mine
Length of ma.in leyel, 1,100 feet.
Length of lower level, 460 feet.
Depth between levels, 70 feet.
Depth of main level from surface, 90 and 100 feet.
Depth of south shaft from surface, 280 feet.
Depth of north shaft from surface, 150 feet.
Sulphurets in south shaft appear 140 feet deep from surface.
Work continuing in running levels and stoping. No sulphurets have
so far been treated in the mill.
NoRTH.
8oUTH.

N

------

KEATING LODE, CEDAR PLAlNS MINING-DISTRICT, JEFFERSON COUNTY, MONTANA.

Scale 1 inch to 200 feet.

A.-Discovery-shaft, 90 feet deep.
BC.-North shaft, 150 feet deep.
DE.-South shaft, 2RO feet deep.
FG.-Main levd, 1,100 fee:!::::.,.
MN.--Lower level, 460 feet long.
K.-Winze, 70 feet deep.
L.-Sulphurets commence.
EL.-Depth of free ore in south shaft; 140 feet from surface.
LD.-One hundred and forty feet, depth sunk in sulphurets.
NH.-Line of free ore, lower than at L.
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General direction of lode, north and south; vein nearly vertical, dipping slightly to the west; walls well defined, of granite and slate.
Quartz for crushing has been furnished regularly, since the summer of
1870, in quantity sufficient to keep a Hi-stamp mill running. At H free
ore of good qualit.Y appears; its depth from the surface seems to be increasing. Work progressing in lower levels at H ahd I, and in the
stopes.
Silve'r Star district.-Mr. Thomas J. Johns, superintendent of the
Everett Green Campbell Mining Company, writes in regard to this district:
Having bad but little opportunity to familiarize myself with the results of the mining operations in this district during the past year, I will give you at least a brief
snmmary of the work prosecuted by this company, which, though unsatisfactory, may
be of some service to you in compiling your annual report.
.
Owing to the severity of the preceding winter, we did not resume work upon the
Green-Campbell until May, of last year, having been idle about four months, when
we erected a horse-whim for the purpose of "sinking" below our oJU tunnel-level,
which at whim-shaft was 104 feet below the surface. \Ve had previously mined and
milled all available "pay,,. to this depth. Before suspending work for the winter, we
''raised'' a vertical shaft, 10 by 5 feet in the c1car, from the tunnel-level to the surface,
to better accommodate a whim ; and in sinking, started onr shaft at about tbe center
of our old pay slmte, on which we had placcu our main reliance since first commencing
work on the lode. At a depth of about 30 feet we lost our "pay," and penetrated a
mixed mass of clay, barren quartz, and snlphurets, the latter not carrying free gold.
'l'he lead also widened considerably, and exposed occasionally small scams of galenaore, which assayed 1argely in gold and silver. Aside from these chapges the vein maintained its general features to the whole depth attained with the whim, being 120 feet,
haYing at every point penetrated beautiful and well-defined walls, and a width of
vein varying from 12 to 20 feet, with, however, an irregular dip. At a depth of about
60 feet water became so exceedingly strong that we were compelled to add another to
the force of animals e,mployed on the whim, making four shifts per uay, and under a
lively trot continual1y.
under these disadvantages we sank a depth of 120 feet without penetrating ''pay"
in sufiicient ·quantities, when we uetermined to abandon the work of sinking and confine ourselves to the work of "proving-up" the gronud made acccssiiJle by the shaft.
To this end'"~~ started drifts east and '"est from shaft, at a point.20 feet from bottom
of ~:>haft, which would have giYeu us 100 feet of stoping-ground hau we capture1l pay
in said drifts. Having- no inducements to go any considerable distance east, we soon
stopped this, and pushed the drift west to a length of 100 feet, in the hope of finding
our old pay shuto, which bau before shown au almost uniform dip west. Not accomplishing our object, we then connected this drift at its westerly terminus with onr old
tunnel-level ::tbove, uy ''raising" from below and sinking from above, in all of wllich
work we did not obtain "pay" in quantities to justify its working; and having then
efi'ected all or more than a whim ought to do under such adverHe circumstance,, we
concluded to snspenu its operations and substitute a more fitting method of working
the ground. And, finally, in view of the actual scarcity of skilled labor, and the exceedingly high price of all labor and supplies, the compa,ny has decided to "lay up their
mine," and t.o suspend further work indefinitely, in the hope th::tt tile advent of railroalls, or some near approach to civilization, will tend to facilitate the means of operating mines, and lend stronger encouragement to capitalists to risk the nncertainties
of developiug a quartz-mine.
Tho greatest depth attained. on the "Green-Campbell" is now 230 feet. This company has not milled any oro since November, 1871.
Of the other leads in this (Silver Star) district, the Bedford, a small but rich crevice,
has figured conspicuously. It was discovered about a year since by Charles Heinemann, and leased by him to the miners, who have workeu it the past season with good
~nccess. It continues to look well at every point. M~ Heinemann is the fortnuat~
possessor of several well-defined leads, among which the "Morning Star" bas gamed
much prominence, and I think deservedly so. But lit.tle work has been done on it the
past season, the principal reason, I presume, being a lack of means. The work of" representat.ion" is generally observed by resident-owners, yet, from appearances, I predict that many '·feet" will be left to the unrelenting persecution of "jumpers." In
fact, a general gloom seems to pervade throughout the length and breadth of the
quartz domains, and really but little progress bas been made in the development of
quartz the past season, at least in this sect ion.
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Ten lllile d-istrict.-Red 1\'lountain, upon whose sides and spurs the
mines are situated, is about sixteen miles south westerly from IIelena, and its summit is over 11,000 feet above the level of the sea. The
principal stream, rusbing by its base, is Ten Mile Creek, whose waters,
running north and east, when they emerge from the caiion are taken
up by a ditch and carried around and above Helen::t, aud furnishing
water to the placer-mines in Last Chance and Dry Gulches, and finally
emptying in the J\iissonri River. Upon the east slope of the mountain
other streams rise and flow northeasterly, spreading like a tilted open
fan, the · .handle of which is the mounta.in proper. Around the base,
and nearly to the summit, vast bodies of timber are seen, mostly of pine,
spruce, and balsam-fir, which would give an abundance of fuel for several g<-'neratious. The finest grasses in the world for stock-raising
spread. throughout the valleys, and thousanus of animals could be
raised and fattened on the hills and valleys contiguous to the mines.
Tl1e numerous and never-failing streams which abound in the vicinity
can be made to supply sufficient motive-power for dozens of blastfurnaces. TheNortllern Pacific Railroad surveys run along the westerly
bt:~.se of Red 1\Iountain, crossing the divide which here separates the
waters of the Atlantic and Pacific.
In 1865 prosp~ctors, in searching here for gold, discovered galena in
considerable quantities, but it was not thought to be of any value;
hence nothing was done to develop the leads. However, good bardiggings having been struck, there has always been a small gold-mining camp at Clarkson, twenty miles from Helena, and on the other sid~
of the range, in Basin and Overland Gulches. Some few men, however, possessed with a mania for locating claims, have wandered illl
over the mountains, staking and naming every ledge that appeared to
carry minerals. No work was done of any consequence upon any of
the locations up to the passage of the new mining-law of May, 1871,
and the passage of this act will ultimately prove of gr~at benefit to the
whole Territory, causing individual locators to drop their recorded interests in hundreds of claims, and consequently to let miners and capitalists work and develop the mineral wealth under foot.
The veins run in parallel bands across the mountain at no great distance apart. The lodes appear strongest east of the Ten 1\Iile stream.
Nearly all have a stake across the creek, which is shut in in several
places by precipitous banks of a granitic appearance. The granite
bmYlders aud broken slides, with wash-gravel, show in places 1,000 feet
aboYe this, and cover up the leads so that prospectors ha,Te as yet only
found the veins apparently strongest high up above the creek. This
difficulty, combined with the rank growth of pine, grasses, numerou~
springs, and heavy timber, has prevented the finding of many leads be
lieved to exist, hence a good field is still offered for the miner and explorer .for silver or lead . . Although granite and other crystalline rocks
abound, the mountain p-oper is not granite, but of a sedimentary character; and at comparatively shallow depths the country-rock is found
in nearly vertical layers, with bands of mineral, ranging from 6 inches to
17 feet in width, lying between. The colors are mostly of a light drab,
approaching gray, except where the oxides have stained the walls. The
shallow boles sunk by prospectors are mostly in granite or gneiss, and
sand, having ferruginous veins interspersed throughout. The apparent
course of the leads is northeast and south west.
Le Mountain. Vein carries galena, carbonates, decomposed sulphu-
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rets, with copper and antimony and iron-pyrites; assays from $30 to
$250 per ton of 2,000 pouuds; width, 17 feet.
Little Jennie. Dip of lead, vertical; width of vein, 16 feet; carries
rich carbonate of galena. and iron-pyrites; assays from $50 to $320 per
tou in sil¥er. Owners running a tunnel to tap and drain lode.
Bismarck. Depth of shaft, 40 feet; body of galena, 3 feet; carries
$70 to the ton.
Daniel Stanton. Width of vein, 3 feet; very pure galena on surface;
~·ields $150 to the ton in silver, a11d 70 per cent. lead. This, with some
twenty-five other lode::;, has been lately purchased by parties in New
York, who are r~ctively engaged in developing their claims.
Try .c\. gain. Depth of shaft, 55 fe0t; width of vein, 5 feet; character
of ore, galena and pyrites; carries 40 per cent. lead, aud $1DO to the ton
in silver.
North Pacific and Little Emma. New locations taken up under new
mining-law; both same vein; depth of openings, 10 feet; width of vein,
3 feet; galena, 15 inches.
Knight of Gwynne. Sl;lo\TS 8 inches galena.
l\Iichigoma. Shows galena on surface; tlle vein is being tapped by
a tunnel driven in about 300 feet.
Nearly all the leads can be worked by tunnel to ~ood advantage.
In addition to the above there are numerous small veins found in the
belt, which is about ten miles wide, and which show conclusively that
the whole localit;y needs but practical miners and small capital to develop. Va8t bodies of lead and silver bearing rock may thus be easily
worked. Though the snow falls heavily through the winter, the climate,
tt'mpered by the warm Chenook winds, offers no impediment to successful miniug operations. There are now six companies at work taking out
ore.
MADISON COUNTY.
Brow,~'s distriot.-This district is about four miles southwest from
Virginia City. There are about one hundreu recorded leads in it, onefourth of which are believed to be good paying veins.
The principal lodes uc,·eloped to any extent are the Pr~cific Railroad.
Delton, Black, True Silver, Eumenia, Louane, H.oma, Black Extension,
Baston, Gould and Curry, 1\Iiners' Relief, and South Boise. The general
course of these leads is north and south.
rrhe Black lode is opened on each 200 feet for a distance of 1,200 feet,
showing a well-defined crevice of quartz from 4 to 10 feet in width,
assaying fi:·om $30 to $500 per ton. Discovery claim has been opened
to the depth of 60 feet, and claim No. 4 north to about the same depth.
The Pacific Railroad lode is opened on different claims for 1,000 feeG
along the vein, tlle greater part of the work being done on the north
half of discovery and No.1 north. This· claim is tapped by two tunnels,
the lowest at a depth of 120 feet, with a shaft raised from the latter to
the surface, and levels run along the vein for 170 feet. The width of
crevice varies from 3 feet to 10 feet, the ore being very rich. There
have been 1,000 tons of oro taken from this claim and worked in mills,
furnaces, and arrastras. Part bas been shipped to San Francisco and
Europe, ·p aying from $60 to $500 per ton.
The Louane lode is opened on several claims. On the discovery there
is a shaft sunk about 60 feet, with a crevice 3 feet wide. The quartz
assays from $60 to $500 per ton.
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The Eumenia is opened on several claims, showing a crevice of 3 feet
wide of good milliug-ore.
The Hom a is opened on the discovery claim by a shaft 125 f(•et deep,
showiug a crevice 18 inches wide, payiug by mill-process $125 per ton.
The l\liuers' Relief bas a shaft sunk ou disC0\7 ery claim 30 feet deep.
The crevice is 5 feet wide, aud the ore is very rich.
The Black Extension lead bas a shaft sunk. on claim No. 1 south 30
feet deep, with a creyice 3 feet wide. The ore assays $80 per tou on tbe
average.
The Gould and Otur5r bas a shaft 011 discovery 120 feet deep, showing
a crevice 5 feet wide of good payiug ore.
~rhe BaRton has a tuuuel tappillg the discovery claim. The creYice
is 2 feet wide, and the ore assays from $100 to $500 per tou.
'rhe Dalton lode is opeHed on the disco\ery-clairn, and .f'To. 2 north, to
the devuh of 30 feet, each showing a crevice 5 feet wide, of good milling-ore.
Tlw True Sih~er lode joins the Pacific Railroad lode on the north.
There are two tunnels on ('}aim No. 2 north. The upper tunnel is 130
feet long, and taps the lode at a depth of 60 feet. Tl.w crevice average~
8 teet in width . with well-defined walls. The lower* tunnel is 200 feet
long, and taps the "ein 50 feet fi·om the surface. It is \Yell tirnberell,
and has a good car-track aud oraiu. At this point the vein is 15 feet
wide, iuc1o8ed in solid grauite-waUs. The ore is free milling-on', and
averages $178 per tou . There is plenty of timber aud water ior all purposes in the immediate viduity.
All the lodes of this district carry true silver-ores, and all the silYerbullion contains from $2 to $10 of gold per ounce. Without mills for
working the ore, or convenient markets, there is, bowm·er, not much inducement to work the veins at the present time; and the advent of railroads in tlle Territory is anxiously awaited by the miners.
Cherry Creek district was organized upon the discovery of se\eml
rich silver-Yeins dnl'ing the wiuter of 1871. It is situated on Oberry
Creek, an aftluent from the east of the JHadison RiYer, aud a little to the
northeast or Virginia City. The district is not much developed, bnt
rated very highly. So far, very rich ores have been found, the veins
hciug nstutlly of small size.
1'lw Euselman is a 2-foot vein, carrying some native silver, but principally ores having the silver in combination with sulp'bur and antimony. Twenty-five tons of first-class ore are on the dump.
The Eberhardt, a 2-foot vein, bas a shaft now down 83 feet. Fifty
tons of ore are out. The owners intend to erect a 5-stamp mill, about
a mile from their mine, and are preparing the site.
The Davis is a 6-foot Yein, on which a shaft 40 feet deep has been
sunk.
The Home, 2 feet wide, has been sunk upon by a shaft over 50 feet
deep.
Tlw few tests so far made of ores from these leads, indicate a richness of the ore of from $75 to $300 per ton. This is, of course. set. tiug aside assays of selected specimens. A town named Havana
bas been laid out in the district.
*The terms "npper" and "lower," as here used by my correspondent, apparently
refer to the position of the tunnels iu the gulch, one being farther up stream than the
other. It would otherwise seem absl:trd that the lower tunnel should strike the lode
nearer the surface.-R. W. R.
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MEAGHER COUN1'Y,

No work of any consequence has been done, during the year, in the
quartz-districts of this county. 1\ir. J. E. Hall, of Diamond City, is my
authority for the following statement in regard to the mining-industry
of this part of the Territory.
Mr. IIall thinks $350,000 a just and nearly correct estimate of the
amount of gold taken from the placers of this district during the year
ending January 1, 1873.
A great many copper and silver lodes have been located and recorded;
but as very little work has been done, it is impossible to say how many
of these locations are even on true veins.
On the head-waters of the :Thfussel-Shell River a number of lodes, containing copper, have been· located. One of these is the St. John,
located, in 1866, by Messrs. Hall & Hawkins for the Rocky Mountain
Quartz Company. A shaft has been sunk on this lode to a depth of 70
feet. The ore assays from 40 to 75 per cent. copper, and, so far, has
shown a small percentage of gold. The vein on which the St. John is
located can be traced on the surface for about three miles, and several
other locations have been made upon what is supposed to be the same
vein. Of these locations the St. John and Ohio lodes have been patented
by the Rocky .Mountain Quartz Company.
The amount of quartz on the dump in the :Mussel-Shell district is
small, some of it having been hauled away and sent to the States. The
reason why more work has not been done in this district is the exposure
of the locality to attacks from Indians. The expense of transporting
the ore has also retarded development.
·
Some locations have been made on Birch Creek ; the ore assayed
from $60 to $100 per ton in silver, one specimen running as high as
$1,500 per ton. As yet there has been no work of any consequence
done in this district, no shaft having been sunk to a greater depth than
10 feet. Some men are working there this winter, however, and by
spring something more will be known concerning the mines. The ore of
Birch Creek district is milling-ore.
.
Some lodes of argentiferous galena have been located on Greyson
Creek; but, since . no work has .b een done before this winter, I am
unable to gh'e any information concerning the mines. From present appearances the prospects are not particularly good.
There are other localities in this county where there are croppings of
silrer and copper ore to be found, but no work has been done as yet.
16

~1

CHAPTER VI.
UTAH.

The general results of the mining industry of this Territory have been
very satisfactory during 1872, and a considerable increase in the production of lead and the precious metals over that of last year testifies
that the preliminary stage of speculative talk is passed, and that earnest work has been fairly begun.
The mineral resources of the Territory are very great, and the facilities for utilizing them are superior to those of almost any other Territ<?ry. I have devoted considerable space in my last report to the discussion of the advantages which Utah has in starting her mining industr.v at the present time, thus being able to profit by the experience
of her neighbors, and I need not recur to them here. Nor is it necessary
to repeat an elaborate description of her mineral deposits; and I shall
confine myself in this report to a brief account of the progress of the
leading mines and smelting-works during the year, together with an
exhibit of the production in the whole Territory.
The following statement of the product of gold, silver, and lead of the
Territory of Utah, during 1872, has been made up with care from authentic sources. I am particularly indebted for most of the data to Mr.
George J. Johnson, of Salt Lake Uity, who, favored with the courteous
co-operation of the various officials of mines, smelting-works, and railway and express companies, has procured for me the most trustworthy
returns which the circumstances would permit:
Base bullion, (lead, silver, and gold,) 8,125 tons, produced as follows:
Flagstaff '\Vorks, 3,000 tons, at $250 . ~...... . . . . . . . . . . . .
$750, 000
291, 840
Miller Works, 1,536 tons, at $178.21 *...... . . . . . . . . . . . . . .
Winnemuck Works, 1,232 tons, at $286.97. . . . . . . . . . . . . . . .
353, 551
Utah vVorks, 650 tons, at $125.... . . .. . . . . .. .. . . . . . . . . . .
81, 250
Saturn Works, 1 ,207 tons, at $233.07. . . . . . . . . . . . . . . .. . . . .
282, 287
Wahsatcb Works, (approximately,) 150 tons, at $250......
37,500
All otbez- smelting-works, (estimated,) 350 tons, at $250....
87,500
'Silver shipped by express, 170,191 ounces, at $1.18..... . .
200,825
100, 008
Gold bars and dust shipped by express, 5,556 ounces, at $18
Ore shipped, according to Utah Central Railroad, 20,693,692
pounds, worth in gold and silver $88 per ton. :. . . . . . . . .
910, 523
30 per cent., or 6,208,107 pounds, of the above ore may be
assumed as lead, worth 22- cents per pound in the ore....
155,203
Total value of gold, silver, and lead............... 3, 250, 487
To obtain the product of the Territory in gold and silver
alone, there shotLld be deducted from the aggregate the
value of the lead, viz:
8,125 tolls of unrefined lead, at $80. . . . . • . . . . . • . . $650, 000
6,208,107•pounds of lead in the ore, worth 22- cents
per pound. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155, 203
805,203
Total gold and silver. . . . . . . . . . . . . . . . .... . . . . . . . . . .

2, 445, 284

*The value of the Miller bullion is calculated from the report of the superintendent,
which gives $110 per ton as the v~lue in currency of the gold and silver in this bullion, to which $80 is added, as the value of the unparted lead, at 4 cents per pound.
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The items of base bullion in this statement are given in currency, but
the currency price at Salt Lake is not far from the probable yield in
~in value after refining, and hence may be taken to represent in this
mstance the actual amount of gold and silver added to the world~s
available stock, which is the object of inquiry.
From the published statements of shipments by the Utah Central Railroad and Messrs. Wells, Fargo & Co., and the report of the Germania
refining-works, communicated to me by H. Engelmann, 1\l; E., of Salt
Lake City, the following figures are arrived at:
Ore shipped, 20,693,692 pounds, estimated worth in silver
and gold $88 per ton. - . . . - ....•. __ ... - - - . , ••... __ . __
Base bullion shipped, 11,066,853 pounds, worth in gold and
silver $151.87* per ton. __ .... -.-- ............. __ . __..
Ba.se bullion bought by the Germania refining-works, 925
tons, worth in gold and silver $151.87 per ton. __ ... _. . . .
Silver shipped by express, according to Wells, Fargo & Co.,
of Salt Lake City, 170,191 ounces, at f 1.18 .......
Gold shipped by express, according to the same source,
5,556 ounces, at $18 ... _... _. _...... _. • . . . • . . . . . . . . . . •
R

_....

Total gold and silver.- ....• _...... - ..........•.•.

$910, 523
840, 360
140,480
200, 825
100, 008
2,192,196

To this may be added for lead:
11,066,853 pounds, shipped as base bullion, unrefined, at 4 cents per pound .. - ...... ___ .•...•. $442,674
1,670,000 pounds on hand, unrefined, at Germania refining-works, at 4 cents ...... _.. _.......
6f?, 800
180,000 pounds, refined, shipped by Germania
Works, at 5 cents._ .. _.. __ .. __ ... _........ _..
10,800
30 per cent. of amount of ore shipped=6,208,107
pounds, at 2~ cents .... _...........•.. - . . . . . . . 155, 203
675,477
Total apparent product of metals .............. -... $2, 867, 873
In comparing the number of tons of base bullion shipped, and .th-e
amount bought by the Germania refining-works, as per last statement,
with the total number of tons reported by Mr. Johnson as produced in
the various works, it is seen that 1,666.5 tons more hav-e been produced
than shipped. At the end of the year this base bullion must, therefore, have been at the diffenmt furnaces and in transitu to the railroad.
If we add the silver value of these 1,666.5 tons at the abov-e average
valuation per ton, viz, $151.87, to the total amount of gold and silver
in the second statement, we have:
Total gold and silver shipped, or bought by the Germania
works ............................................... $2,192,196
Add 1,666.5 tons, silver and gold value $151.87 per ton. . . .
253, 091
Total ... _.................... __ .. _. . . . . . . . . . . . . • .

2, 445, 287

Mr. J. J. Valentine, superintendent of Wells, Fargo & Co., at San
Francisco, in a statement published shortly after January 1, 1873, gave
the product of Utah for 1872 as follows:
1f

Average obtained from the foregoing statement.
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Gold by express .................................... .
S1lver b.v express ......................•..............
Ores and base bullion ............................... .
Total .............. ~ ......................... .

$415, 166 77
3.65,285 32
2,740,568 00
3,521,0~0

09

This statement gives Utah credit for over one million more than she
has really produced in gold and silver. There are large errors in all
three items, about half a million being caused in the first two alone, by
including the express shipments of coin as part of the produce of the
Territory. The large overvaluation of ores and base bullion must be
. referred to the difficulty of obtaining exact figures so early in th~ year.
During the summer and fall the mining and smelting business in Utah
was highly favored by the extravagant prices paid at Salt Lake for both
ores and bullion, by the competing agents of rival establishments, particularly in Saint Louis and Chicago. These agents may understand
better than any outsider what they are doing; but it certainly seems as
if they could not have maintained a profitable business and paid for
their crude material so recklessly. A couple of examples will illustrate
my meaning.
In Julythirtytonsof bullion from the Saturn smelting-works, near this
city, were sold to the highest bidder. It contained by assay 99.16 onnces
silver and 0.3 ounces gold per ton. The price paid by the agent of the
Chicago Smelting and Refining Company was $231.31 per ton. Assuming
the value of the lead at Salt Lake City at 42- cents per pound, (which is
liberal,) and reckoning $6.20 per ton for the gold, this would be $1.41
paid in Utah for each ounce of silver, or~ looking more closely into details, at $1.34 per ounce, the silver would be worth per ton of bu1liou in
' Chicago, after ~~paration, $132.08 coin or $151.52 currency. The lead,
at 7 cents, would be worth $140, and the gold, say, $4uet. Total, $295.52,
, . value of bullion per ton in Chicago. On the other side of the account
we have the price, $231.31, paid for the bullion ; freight to Ogden, $2.50;
to Omaha, $20; to Ohicagor $6; total freight, $28.5{); cost of treatment, say $12 per ton ; loss, s~y 5 per cent., or $11.50 per ton ; total
cost, $283.31, leaving a margin of only $12.21 for commissions, interest,
I'isk, and profit. This margin, I think, any metallu.rgist would consicler
uangerously small for the time and place.
The same establishment has been buying ores in the same style. Two
hundred tons of Emma ore were sold, assaying 67.8 ounces silver per
ton~ and 47.5 per cent. lead. For this ore the agent of Selby's San Francisco works bid $64.53 per ton ; other parties bid $70 and $72, but the
Chicago works carried it off at $84 per ton ! Add to this the freight
($25 for ore,) smelting cost, $20, refining, $12, and loss, $14, and we
ha\e a total of $155 paid per ton. .The silver at $1.34 and the lead at
7 cents, amount together to $157.35, leaving a margin of $2.35.
A later sale of Emma ore, made in August, was even -less favorable
to the buyer. The amount was 100 tons, assaying 67 ounces silver per
ton, and 48 per cent. lead. It was bought for Saint Louis at $85.50,
leaving, according to the figures above given, only 48 cents margin
per ton. Silver was probably worth, at that time, more than $1.34 gold
l>er ounce; but this difference is not enough to render smelting at these
figures an inviting business.
Such fierce competition was evidently unsou.nd. It was a struggle
among rival concerns to gain possession of the whole Utah market; and
it was safe to prophesy that it would result either by the triumph of
one party or the exhaustion of all, in a reaction of prices to a level more
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in agreement with business caution and permanent success. 1\leanwhile
sueh a state of affairs furnished, of course-, a rich harvest for the ore and
bulliou sellers of the Territory.
Big and Little Cottonwood districts, especially the latter, still hold the
most prominent position among the Utah mining-camps. The Emma
and Flagstaff mines, both now in English hands, have probably furnished
more ore than any other two mines in Utah.
The Emma, in which a very large chamber had been exca,Tated during the previous summer and tluring the earlier months of 1872, unfortunately experienced a complete caving in of the hanging-wall in the
early spring, when the rapid melting of the heavy snow of the previous
winter had filled the limestone with Jloods of water, loosening its texture
and bringing an enormous weight on the timbers in the large chamber.
It is always difficult to timber such large open spaces, and in this case
the mistake had been made of putting in the timbers not at right angles
to the strike of the walls, but so that the weight would fall obliquely on
the points of junction of the uprights and caps.
After the cave, the large chamber was one inextricable mass of broken
timbers and loose masses of rock, so that it was deemed best not to disturb this part of the mine any moi·e, especially as nearly all the valuable
ore had been taken out. Starting at a point in the main working-tun-·
nelleading to the surface. a ·short distance from the caved portion of
the mine, a drift was cut around the whole of the east side of the old
chamber, which connects with the corresponding level of the new workings, north west of the old on<->s. A shaft 136 feet deep had here been
sunk, not far from the northwest end of the location, which struck a
second body of ore connected with the older body, as plainly visible in
several levels. Upon this connection of the two bodies tnrned the decision ()f the courts in the matter of the Emma Company against the Illinois Tunnel Company, (which bad reached the second ore-body by a
tunnel,) the first praying for an injunction against the latter, which was
obtained. Immediately after this had been accomplished, the obstructions put into the connecting level between the old and new bodies by
the Illinois Tunnel Company were removed, and further connections by
means of lower levels were made. Most of the ore then mined was
obtained from the new body and raised through the new shaft, from
which levels started at depths of 40, 100, and 136 feet from the surface
respectively. At that time, August, 1872, the new working-drift around
the caved-in part of the mine was being timbered heavily, and no ore,
or very little of it, could be brought through it. There were nineteen
floors, (a little over 7 feet high each) above the level of the main tunnel,
anti sixteen floors below. The shaft sunk below the tunnel-floor was,
however, not accessible, except for a short distance, the lower part being
still filled with water from the spring-floods. From the bottom of this
· shaft the superintendent reported unusually rich ore had been taken
before the disaster, and a great deal of the same kind was said to be
still standing. The pump then in the shaft was a very small one, and
not at all adequate to the requirements of the case. There was a v0ry
large amount of carbonate-ore standing in the mine, especially in the
newly-developed ore-body, and some new ore llad been met with in cutting tl1e .drift mentioned above, in what had formerly been supposed to
be the banging-wall of the old body. The superintendent thought tllat
after the tim bering was finished, 50 to 75 tons of ore .could, without
difficulty, be shipped from the mine. The Emma Company shipped to
~ugland, fi·om January 1 to August 15, 4,000 tons of ore. From that
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time to January 1, 1873, they sold in open market, at Salt Lake City,
6,300 tons, thus making a total product of the mine of 10,300 tous.
At Salt Lake, an average price of $70 currency per ton was obtained,
the ore assaying on an average 69 ounces of silver per ton, and 45 per
cent. of lead. The ore sent to England was of somewhat higher grade.
The above :figures were kindly furnished by Mr. George J. Johnson,
of Salt Lake City, who obtained them from the company's books.
Uoncerning the notorious litigation b~tween the Emma and the Illinois Tunnel Company, little need be said in this place: One l~gal point
involved appears to have been the right of a patentee to follow his vein
outside of the limits of the survey in course as well as in dip; ami the
decision of the court, asserting this right, seems to be contrary to the
spirit and letter of the law. But the peculiarities of the Emma deposit,
which is not a regular vein, and the other points in the case, make it a
text unsuited to general comment. The doubtful character of the decision is shown by the confessed payment of a large sum by the Emma
Company to the Illinois party, in consideration of which, it is said, the
latter agreed not to appeal or further prosecute the case. 1 he location
of the Emma survey along an axis crossing the known axis of the ore- •
deposit, is a circumstance casting suspicion on the former lJut not the
present owners. It is to be lamented that the English stockholders of
this company have encountered so many foreseen and unforeseen difficulties.
The Flagstaff bas been worked very energetically eince it. came into
the hands of an English company, and much credit is due for his good
management to the superintendent, Mr. N. M. Maxwell. The followmg
extract from the London Mining World, based on the report of one of
the directors, Mr. J?rames, who was sent out from London to inspect the
mines and furnaces in the summer of 1872, contains the principal facts
of interest in regard to the condition of the property at the time mentioned:
1

The Flagstaff mine is situated at the bead of Little Cottonwood Canon; the road
ascends 4,000 feet from the entrance of the canon, where the Flagstaff furnaces are
located. The ore-bouse is about 400 feet above Alta City, and receives the ore by
tram-way from the present tunnel-entrance, about 1,000 feet above it. The vein of
ore, inclosed by its walls of rock, is sharply marked to the most unpracticed observer,
and from actual measurements of the ore in sight at the three lower levels, taken at
the request and in the presence of Mr. Frames, there are 19~,540 feet, averaging the
width of the lode at 3 feet. The ore in weight is estimated at 9 cubic feet to the ton,
which would show 21,383 tons; and .on the same data, for t,he two upper levels of the
old workings, where there are large quantities of good ore in sight, it does not seem excessive to regard them as making up the total to 30,000 tons.
The ore falls from the stopes above the present tunnel, and is lifted by a mule from
below it into cars that convey it on a tram-way to the tunnel-mouth, where it is sackes
and sent down tbfl incline to the ore-house. At these two points there were a.bout 60
tons ore, besides 400 tons at the furnaces. It is intended to have a stock of 6,000 ton
at the ore-bouse before winter sets in, t.o provide for work being interrupted on the incline by ~now. About 600 feet below the present tunnel a new one (called the Maxwell) bas been started, and will be carried through the mountain into the adjoining
canon of Big Cottonwood, where there will be an eligible point of egress. If the lode
continues in its present directiou the tunnel is expected to strike it at 800 or 900 feet
from its mouth, at a depth of about 450 feet from its intersection with the tunnel
above. The prosecution of this important work will take some time-proba.bly
eighteen months-before meeting the lode, but success in its aim, or in making other
discoveries on the way, would .establish a multiplied value of the property . .
'l'he road in the cafwn bad been put in tolerable order just before Mr. Frames's arrival. .A subscription of £3,000 bad been rai::;ed for road-purposes from several of the
larger interests, the Flagstaff contributing £300. One-fourth bad been paid, and was
in course of expenditure. The remainder is reserved for next spring. The transportservice is under contract with responsible men, at $7.50 per ton in summer, and $din
winter, to haul, as required, 50 tons per day to June 1, 1873, from the mine to the fur.::
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naces. No difficulty is feared by the contractors or by Mr. Maxwell from the winter,
as the sledge will be substituted for the wagon over the snow, and interruption is only
looked for in May aod June, when the snow melts. In the neighboring canon of
American Fork a line of rails has been laid down, and it is probable that before long
enginec"l.'s will be able to face the difficulties of Little Cott"onwood. The daily freight
of ore flown the calion is so great ·as to compel somo solution. On the transport of 50
tons per day, that may l:>e expected, at a tram-road rate of lOs. per ton for the ten miles,
there would be a saving to this company of £15,000 per annum,
The mine is capable of sending down 50 tous of ore per day at a slight increase of
cost, but tho two fm·naces, up to the date of Mr. _Frames's arrival, bad only cousn~ed
20 tons of ore per day. Later returns show an mcrease, but the proper co-operatwn
of the mine and furnaces must wait for the third furnace-bot-cylinder Llast-the
macLinery of which has since arrived from Pittsburgh. It is expected to douule the
production of bullion, or to turn out reliably 18 to 20 tons per day in all, and also to
treat low-grade ores of 20 per cent. profitably. For the three months ending September 15, 1,467 tons ore produced 619 tons bullion, or 2-! to 1, but, during Mr. Frames's
presence, he understood that poorer ores from the older works were bei11g sent down
from the mine, and the returns for the next five weeks, ending October 13, si..Jow 1,167
tons of ore to prod\)ce 326 tons bU'lliou, or 3~ to 1. These differing results suggest also
an imperfect actwn of the furnaces, which the new furnace may be expected to remedy.
Former difficulties in the supply of charcoal appear to have ceased. A good contract
exists for 1,500 bushels per day, ·or more at option, at 30t cents per bushel, deliverable
at the furnaces , quality to bo approved on arrival; purchases made of other burners at
24 to ~6 cents, on the same terms, reduce the average cost to about 29 cents. Stock on
hand 65,000 bushels, ana the contractor states his reserve at a railway-station in the
Territory to be 100,000 bushels, besides the sam~ 'lll:Jntity in preparation; altogether an
ample provision for the winter. It is expected that coke will be economically used instead of charcoal for the new furnace.
The smelting-works, the houses of Mr. Maxwell and the chief smelter, the boardinghouse for the men, and the office are located on a fimct of ground of about 16 acres belongiug to the compatJy. 'l'he water-power for the smelting-works is supplied to a.
ditch from the stream that runs down the canon, which is ample and constant.
The dil:ltance of seven miles from the railway-station of Sandy is an element in the
cost of tl1e bullion before it reaches a market., and of charcoal and other supplies for
the works. It is hoped that before long this charge will be reduced to a railway -rate.
The granite for the Mormon Temple, building at Salt Lake City, is all obtained at the
, entrance of Little CottonwooJ, and a railroad is being made to carry the granite
blocks to Sandy. A branch of a few hundred yards will connect it with the smeltingworb, and on the larger transport required for three furnaces, will lead to a saving of
£4,000 to £5,000 per annum.

A railroad through Little Cottonwood Canon has, since the publication of the above, been reported as feasible, and the work is said to be
partly under contract.
'
Mr. Maxwell has kindly furnished me the following :
Reserves on December 31, 1872, 26,000 to 30,000 tons of gray and yellow carbonate ores, 32- tons of which make 1 ton of base bullion. The
metal being produced about that time assayed 157 ounces of silver and
$50 gold per ton. Oos· f smelting about $55 (¥)* per ton.
The product of the l. ;:tgstaff furnaces during 1872 was 3,000 tons of
metal, containingSilver ...... _____ .. _....... _. _..... $390, 000; average per ton, $130.
Gold .............. _..... _..... _.. _ 120,000; average per ton, 40.
Lead. _.................... _... ___ . 240, 000; average per ton, 80.
Total .................... _. . . 750, 000
The capital of the company is £300,000, on which 30 per cent. in dividends lmve been paid during the last three mouths, and 24 per cent.
during those preceding; the total amount of dividends paid being
£70,500.
Of other mines which have held a prominent place in Little Cotton• This estimate probably refers to the production of one ton of base bullion, and not
the cost of smelting one t'on of oro.
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wood Canon, the Davenport, Vallejo, Wellington, Savage, 1\fontezuma.,
and Hiawatha, have especially maintained their good reputations.
The Last Chance, Hiawatha, .Montezuma, and Savage were consolidated in September, 1372, under the name of "The vVinsor-Utah Silver
~lines," and are now controlled by capital from New York, Michigan,
and Utah. The property has since then been worked with energy, and
1500 tons of ore, sold for $60 per ton, have been extracted. The shafts
on the different lodes have the following depths: Montezuma, 375 feet;
Last Chance, 366 feet; Savage and Hiawatha, 350 feet. Length of tunnels on the property, 550 feet. The outlets of the various mines are
connected with the main tram-way, on which the ore is lowered to the
valley below, by branch-tracks. All these ore-bodies are comparatively
thin, the Montezuma, 3 feet thick, being the largest.
The Wellington mine lies on the mountain-side, opposite the Emma.
It is opened by an incline 200 feet deep, and by levels from it about 800
feet long in the aggregate. The deposit is about 30 feet wide, has an
ore-layer of about 4 feet in thickness on both walls, and a horse of the
country-rock between. The ore-streaks are rather pockety, but the mine
bas yielded something over the expenses. There is now an ore-body
uncovered at a depth of about 100 feet from the surface, in which 600
tons of ore are in sight.
•
.
The Davenport and a mine near it, the Matilda, have been sold to an
English company, and smelting-works are in the course of construction
near the ·mouth of the canon, not far from the Flagstaff works. Both
mines contain large bodies of rich ore. From the VaUejo the first wirerope tram-way in the Territory has been built to tLe foot cf Emma Hill,
and, according to late accounts, it is a perfect snccess.
In Big Cottonwood district the Reed and Benson mine has furnished
considerable or~, and several other mines have been worked with tolerable success.
In A.1lteTican Fork district the operations of the l\Iiller Mining and
Smelting Company have been carried out on a large scale. The Pittsburgh mine has also been worked to a limited degree.
The 1\Iiller mine is situated three and a quarter miles by wagon road,
and two miles by the tram-way, from the Sultana smelting works, which
belong to the 1.\-iiller Company, and are located in the upper part of
American Fork Canon, about twelve miles from its mouth. The mine
is not over two and one-half miles distant in an air-line from the Emma
mine in Little Cottonwood Canon. It was discovered in September,
1870, but was not worked on a large stale until the summer of 1871. Up
to the middle of August, 1872, about 3,500 tons had been taken from
the mine.
The deposit lies in limestone, near the contact with quartzite, and
seems to follow the strike of the country-rock. It is, however, extremely
irregular, a.rrd the mining-work done so far is not calculated to en}jghten
the visitor much in· regard to the shape of the ore-body. The shafts
and tunnels are situated about 1,500 feet above the bottom of the steep
gorge, which sends its water down towards the East American Fork, on
which the smeltiiJg-works have been built. There ~re several short
tunnels driven to the deposit, but the upper works are all caved in, and
at the time of my visit the ore was principally brought to grass by
means of a tunnel, 20 feet lower than the old work. Another tunnel,
about 80 feet lower, was in the course of construction, but this bas,
according to the latest accounts·, not met the continuation in depth of the
upper ore-mass, though, if the dip had been approximately ;regular, the
ore ought to bave been found at 460 to 500 feet frl)m the surface. 'rlle
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ore-body is in some places quite thick, but in no case over 15 feet; and
frequently it is much split up, and short arms branch from it, which do
not again join the main channel, but are lost in the country-roclr. The
ore is a remarkably fine smelting material, being very ferruginous carbonate of lead, which contains much galena. Through the whole mass,
and especially around the blocks and lumps of galena, there is found a
multitude of small crystals of wulfenite, .(molybdate of lead.) Crystals
af carbonate of lead are also very frequent. Oxydized copper-ores are
occasionally met with. The limestone immediately around the outside of
the ore-mass is always very much broken, and similar to that found near
the Emma, the large deposits on Ruby Hill, Eureka, and other lead deposits in limestone throughout the West. Near the surface in the upper
works the ore assayed $30 to $40 per ton in gold and silver, and from
50 to 60 per cent. of lead. During the summer of 1872 the ore taken from
the lower works· cont~ined, on an average, 56 per cent. of lead, 0.6
ounces of gold, and 40 ounces of silver per ton. The massive carbonate
contains 76 per cent., the earthy ferruginous carbonates 25 per cent., .
and the galena from 63 to 80 per cent. of lead. Toward the end of the
year it was reported that the body which had until then furnished the
ore was entirely worked out.
The Sultana smelting-works and their operations are aescribed in
another part of this report under " 1\'letallurgy."· They were started on
November 19, 1871, and run until FelJruary 5, 1872. The works were
stopped until May 27, and from that time on until the time of my visit,
in August, one furnace at least, and sometimes two, were kept running.
Up to that time 750 tons of lead had been produced, containing about
90 ounces of silver and 1 ounce of gold per ton. These works use probably the cheapest charcoal of any lead-works in the western mining-districts, the total cost per bushel, delivered at the works, being only 13
cents. The coal is burned in kilns, twelve of which were standing on
the bank of the creek, opposite the smelter-building, in August, while
three more were soon to be built. These kilns are made of rock and
brick. They have the shape of an old-fashioned bee-hive, a diameter
of 23 feet at the base, and a height of 20 feet. There is a charge-door
near the top in the back-side, and a discharging-door in front, level with
the ground. A kiln holds 25 cords of wood, and the time of burning is
twelve days ; 38 to. 48 bushels of good solid charcoal are produced per
cora of wood, or from ~50 to 1,200 bushels per day. Brands are returned
into a subsequent fire. The above yield, it is seen, is far higher than
can be attained in the common charcoal-pit.
The water-ditch ~pplying the wants of the smelting-works is €0 feet
above the level of the slag-dump, and there is hose-connection to all
parts of the building. The total product of the Miller mine and the
smelting-works during 1872, was, according to the superintendent, Mr.
E. Wilkes, 1,536 tons of lead, the average assay-value of which in gold
and silver was $110.
Besides thf' Miller, the Pittsburgh mine was the only one being worked
at the time of my visit to the district, and, so far as I am informed, no
e:ffectiYe work has been done on any others during the rest of the year.
The Pittsburgh is situated one mile northeast of the Miller. It i~ owned
by Pittsburgh parties. In August there was a shaft on the deposit 6()
.feet deep, from which about 300 tons of ore had been taken. The orebody lies in limestone on the hanging-wall, and quartzite on the footwall, and is exposed by stripping the surface-soil 5 feet wide, and for a
length of 40 feet. It stands very nearly perpendicular.· The greater
part of the ore is very ferruginous carbonate of lead, galena occurring,
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however, in neRts. The average of the ore shows 55 per cent. of lead, but
is poor in silver, assaying only $13 per ton. These figures are obtained
from small lots of ore, which have been smelted at the Sultana Works.
There is no sorting whatever necessary, the entire crevice being filled
with ore of the above grade, which is so soft that it can all be shoveled
out.
A tunnel was being· driven at right angles to the course of the
deposit, which was intended to strike the latter about 160 feet below
the mouth of the shaft, and which, it wa~ thought woulll be from 160 to
175 feet long. 'flle ore sold to the Miller Company has brought $18 per
ton, delivered at the smelting-works. It is thought that the mine can
furnish 30 tons per day as soon as the tunnel is completed.
The Miller Company has, during the last summer constructed a narrowgauge railroad from the Utah Southern road to a point in American
:Fork Canon, sixteen miles distant. Another four miles will bring the
end of the road to the Sultana Works. This road is remarkable as possessing the shortest curves and the steepest grades in the country,
some of the latter being very nearly 300 feet to the mile.
Parley's Park district is situated in the Wasatch Hauge, north of Big
Cottonwood, and about thirty-three miles from Salt Lake City. The
district is comparatively new., haviug been formed in 1871. During that
year the Flagstaff, Pinon, Walker and Webster, Wild Bill, Rocky Bar,
and others were discovered. These are lead-mines ~a limestone, and
contain principally carbonates.
Tbe district has since been subdivided, or rather two more districts
have been formed in the original one. 'Ihey are Uintah and Blue
Ledge districts. Of the mines in the former one, the Pioneer, Idaho,
Gregory, and Porcupine have attracted most attention; of those in the
latter, the discovery claim of the McHenry ledge has caused considerable excitement in 1872. I happened to arrive in Salt Lake City shortly
after the discovery had been made, and visited Parley's Park. 1\fy impressions received at the time are expressed in the following:
The route to Parley's Park from Salt Lake City follows for a considerable way the old overland stage-road, passing Camp Douglas in the
distance, and winding through the picturesque Parley's Calion. The
park itself is a small, nearly level plain, surrounded on all sides by the
mountains, and the principal mines are near its southern end ; on the
west, near the summits in which bead the famo'us Cottonwood Caitons
over the range, are the Flagstaff, (not the Cotton wood Flagstaff, but an
emulous namesake,) vVaJker and Webster, and Pinon, all in limestone.
1\fore nearly south of the park, on a mountain, wllich, being much CO\ered
with bowlders, soil, and pine timber, has heretofore been avoided by
prospectors, is the McHenry, with its extension each way, and beyond
these, on the northeast, the Bowlder, and on t.be southwest, a second
ext.ension, the Clara, the Wasatch, and tlle Red VV~llite and Blue, all of
which are vehemently declared to be daughters in true lineal connection
of the same mother-lode, to wit, the McHenry aforesaid. From the
McHenry mine to Salt Lake it is twenty-nine miles; and the road near
the mine is very steep and difficult. But to Echo City, on the Union
Pacific Railroad, it is only twenty-four miles via the Provo Valley, and
a new narrow-gauge railroad, said to be constructing from Echo to Heber
City by the Mormons, would pass the foot of the mountain about three.
miles from the mine.
The mountain is quartzite and granite, mostly hidden from sight by
the superincumbent earth and vegetation. Bowlders are pleut,,-, and in
the small steep canon on the west they have been carried. down for a
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considerable distance. It was in this canon that the rich fioat--rockwas
found which led, after much laborious prospecting, to the discovery of
the ledge. Not that it was so very hard to see. The discoverer sat on
it a dozen times to wonder where it was, never suspecting that the large
rock mass beneath him was the outcrop of a vein.
Tuis outcrop consists of a cliff, about 90 feet high, 250 feet long, and
perhaps 15 feet wide on the top, from the edge to the line where it disappears under soil, roots, and bowlders. This cliff is believed to be,
with the exception of a sheathing of quartzite, which adheres in places
to the face, entirely composed of silver-bearing quartz. The evidence
cons-ists of numerous assays of samples chipped from all accessible
points. The average of sixty-five assays is said to have been a little
over $200 per ton, the minimum being $22. Some assays have yielded
less; but these are declared to have been made upon samples of the
quartzite outside of the vein. Perhaps fifty tons have been blasted from
one corner of the mass, and form thfl beginning of a dump. So far as
the excavation bas gone, it shows the mass of quartz to be more or less
charged with "mineral" in bluish and black spots, and ochreous or light
yellow stains, as wen as copper stains. It looks like a fair milling-ore,
and an experiment tried with 75 pounds in San Francisco is said to have
proved it to yield its silver readil.v by raw amalgamation.
It is impossible to say at present with positive certainty what is the
form of the deposit. At first it was naturally believed to be an immense
bowlder; but the discovery of more or less ore in the located extensions
gives grounds for believing that it is real1y an outcrop in plaC('; and tlle
question then arises as to the true dip and real width of the deposit.
Its course is northeast and southwest. If it dips southeast, that is, into
the mountain, thep. the 90 feet of vertical exposure represPuts an
oblique section across a vein of say 65 feet thickness. If it dips steeply
northwest, that is, with the hillside, then the cliff' is a portion of a vein,
say 1:3 feet thick, and stripped on the hanging-wall. In the former case,
the assays taken all over the surface might be presumed to represent
the character of the vein throughout its whole sectional area. In the
latter cas~ the larger number of the assays would represent the char- .,..
acter of a zone along the hanging-wall. There are both argument~ and.
indications in favor of the supposition thttt the ledge is intercalated
between layers of qu~rtzite and dips into the mountain. A tunnel, now
constructing, about 150 feet below the topmost outcrop, will probably
decide the questions of form, thickness, awl value. It lias already, at
90 feet from the tunnel-mouth, struck hard bluish quartzite, dipping
southeast about 30°, and it is expected within the next 90 feet to cnt
the vein.
Tbe McHenry is owned by Messrs. Whitaker & Templeton. It is popularly reported that a large sum of money was paid for the property ;
but nobody really knows the terms of the pur·chase except tiJe parties
immediately concerned. At present they are engaged in deYeloping
the natn\'e and value of the mine. If it sustains the high anticipations
inspired by its superficial appearance, they will probably erect a t-~tamp
mill of large capacity, and commence active operations.
Up to the date of writing this report I have not had any information
in regard to the developments made by the tunnel.
Froru the lead-mines of the district, notably from the PiiicYll and Flagstaff, considerable ore has been sllipped to the smelting-wol'ks at Ogden
other~. TIJe ore is a kindly smelting material.
West Mountain mining district, in Bingham Calion, the only district
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in Utah, I believe, where placer-gold is found, is reported to have yielded
about $100,000 of gold during the ~7 ear.
Of lead mining -and smehing operations those of the Winnamuck and
Utah Silver Mining and Smelting Companies have been the most prom·
inent before the public; the former on account of the success attending
tllem, the latter on account of the utter and disastrous failure of the
English Compauy, which, as I mentioned in my last report, was induced to enter into this enterprise in a rather remarkable manner.
The Winnamuck mine and smelting-works have been managed during
the greater part of the year by Messrs. Bristol & Dagget, in the interest
of a Rhode Island Uompany. Late in the year the wbole establishment
was transferred to an English company, for a consideration of $400,000.
I visited the mine and smelting-works in August. The establi::5bment is
compactly built and arranged, mine, furnaces, and office being within hailing-distance, and the ore being lowered directly to the furnaces by an inclined tramway from the mouth of the windlass drift in the side of the
mountain. The mine comprises 2,000 feet on a vein running N. 760 W.,
and dipping northerly into the mountain. The course of the outcrop on
the mountain side is nearly north west. The general dip of both vein and
oountry is about 450. The banging-wall is usually a belt <\f soft bluish
ropk (~:?iliceousclay-slate ~)but sometimes quartzite; the foot-wall, like the
general country-rock, is quartzite. The ore is distributed in chimneys
or bodies in the vein, and consi~:;ts of carbonate of lead and galena, with
subordinate associated minerals and siliceous gangue, carrying about
38 per cent. of lead and 56 ounces of silver per ton, as shown by the
futnace-assays of nearly 1,300 tons.
·
The underground works consist chiefly of the discovery-shaft, 65 feet
deep, a drift from it 30 feet long, an incline from this drift 130 feet deep~
and a shaft 75 feet deep from the bottom of this incline. The windlassdrift above meutioned, through which the mine is worked at present,
enters the face of the mountain on a level with the drift above mentioned.
About 150 feet vertically or 200 feet inclined below the windlass-drift, a
tunnel has been run in 600 feet on the conta~t-plane between the blue
banging-wall rock and tl:le quartzite. This tunnel is not a part of the
producing-mine at present.. It is carried on to prospect the character
·of the vein in depth. Thus far it has developed no carbonate ore like
that above, but a vein of mixed galena and iron pyrites is shown in it,
which will be followed upward by winzes. The discovery iudicates the
continuance of the contact-vein in some form at greater depths than
those now worked.
The average thickness of the vein is something over 4 feet-maximum,
20. Two bodies of ore have furnished the amount hitherto extracted.
The first was about 100 feet long by 250 feet in depth on the vein. The
second, a small, rich body, was about 20 feet long by 60 feet deep and
2-:\ feet thick. Out of these bodies tbere have been extracted and reduced, from August 1, 1871, to June 30, 1872, about 2,200 tons of ore,
yielding a net profit of $80,000. The mine cost is very small, as the
vein~matter is thoroughly decomposed and can be removed without
blasting, while at the same time the stopes and drifts do not require expensive tim bering. The reserves of good ore still standing in the mine
are considerable in amount.
Smelting in this lo~ality is, of course, expensive. Cha~·coal costs
(freight and waste included) something over 30 cents per bushel; ironore, (the pure red hematite brought from Rawlins, Wyoming Territory,)
$22.50to$25perton; limestone, $7 per ton. Firebricks are bronghtfrom
Golden Uity, Colorado, or even from Illinois. As the cbarge of the fu~-
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naces cotlsists of about 13 parts ore, 4 parts iron ore, 5 parts limestone, ·
and 6 parts charcoal, with two parts o1d slags, it will be seen that the
Beschiclcung is highly expensive. In respect of completeness of extraction, the works are doing excellently for this region, the total losses in
treatment being 6.4 per cent. of the lead and 5.8 per cent. of the silver
contained, as per fire assay, in the ore.
The works comprise two Piltz furnaces, 14 feet in height from the
tuyeres to the feed-hole, 32- feet in diameter at the tnyeres, and 18 iuches
in thickness ·of walls. '.rhere are six tuyeres, with 22--inch nozzles. The
slag-discharge is 10 inches below the tuyeres-a point strangely overlooked in most of the Utah furnaces, where the blast is usually directed
almost upon the lead. The automatic siphon-tap is employed. Blast
is furnished from the Root blowers: They have been worked up to a
pressure of 2 inches of mercury ; but the usual pressure is 12- inches.
The principal trouble in running the furnaces is the shortness of the
campaigns, which are terminated either by the formation of "salamanders,'' or by the burning out of the walls. The latter is the most serious evil, and it is rendered more frequent by the employment of so
much iron-ore, and the formation of a basic slag (probably a singuJosHicate at least) which attacks the fire-brick. It is said that the bricks
made in 1872 at Golden City are unusually liable to be slngg~d away.
This may be the case, but I fancy the constitution of the slags, and the
high temperature and pressure sometimes employed to prevent or remove
salamanders, are sufficient causes for the rapid consumption of the walls.
Two we~ks appear to be frequently the limit of a campaign.
The extra expense incurred by this method of running is partially
balanced, at least, by the increased quantity smelted per diem. Oue
·furnace will reduce about 14 tons of ore daily, producing about 5 tons
of bullion, worth in silver about $153 per ton.
A more detailed account of the operations of these furnaces will be
found in the metallurgical part of the present report.
Accordi11g- to the superintendent, Mr. Ellsworth Dagget, there were
smelted, during the year 1872, at the Winnamuck Works, dry ore,
3,954·Nij10 tons, containing 1,383,-J<fifo tons of lead and 203,536/o';. ounces
of silver, and producing 1,232 170'\lo tons of lead and 191,661 1't- ounces of
silver; total value of silver anti lead produced, $353,551.2(;, assaying
per ton, 04.98 per cent. of lead and 51.46 ounces of silYer, and producing
31.16 per cent. of lead and 48.4G ounces of silver; losses in units, 3.82
per cent. of lead and 3.00 ounces of s1lver; losses on total contents, 11
per cent. of lead and 5.83 ounces of silver.
By total value in the above is meant the actual amount receiYed for
the products.
All of the ore handled, excepting a few tons, was from the Winnamuck
mine.
The Utah Silver Mining and Smelting Company bas during the year
expended the total amount of money ($100,000) raised at the end of the
previous year in addition to the orig-inal working-capital. Besides this,
a debt of $35,000 was incurred. The condition of the enterprise at the
of the year will appear from the following abstract of a ler-Jgtlly report to the directors, by Mr. J. R. Murphy, the superintendent:
Fully appreciating your disappointment in my not being able t9 bring the property to
condition as early as you have been from time to time led to expect, nor yet to
the amount of fnnds at first considered sufficient, I have entered more at
an explanation of the difficulties which had to he surmounted, as well in
""' n·rmm.<>~>t.."ng and opening of the mines as in the dressing and smelting of the ores,
'Property conld possibly be bronght to a remunerative basis, tbat yon might
more clearly comprehend the situation, and therefrom be able to estimate properly
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the magnitude of what the develop,ments of the past season have proven the property
to be possessed.
I have placed before you the work done on t.he mines in a detailed form, with the
cost, from which you may judge its character, and the prospects exposed thereby in the
different portions of the mines as explored. I also present to you a plan for the management of the property, treatment of the ores, &c., which is but a repetition of
what I have already set forth in the course of the past spring and surnm11r, as the
only system under which it can be made to pay, but which, unfortunately, the means
at command would not allow of being carried out to the present. To the latter I would
most particularly beg to call your attention." * * " The cost of each ton of ore
smelted is: in fluxes, $6.96; charcoal, $15.80; labor, $4.27 calcination, $5.30; mining
and incidentals, $6.00; aggregating $3H.33 per ton. vVhile the amount produced from
each ton of ore smelted was, gross, $43.85, leaving only $5.52 as net profit on each ton
of ore. The causes which led to so unfavorable a result, as already explained, arose
in having to smelt, in the absence of dressing-machinery, so much barren stuff of the
most refractory kind, and in having to haul from railroad up a mountain-road all the
material required, a distance of twenty miles, at $10 per ton; the waste on charcoal
alone being fully 12 per cent, owing to its soft and friable character, the re-loading
and hauling over a rough road breaking it to :fine powder.
*
*
*
if
Total received from London, £19,300, equal ........................•... $101, 913 20
Total received from bullion-product, net ......... ~........ . . . . . . . . . • . . . .
8, 311 00
Credit u~ed, against which there is available stock on band of $7,000, and
stock in store to amount of $14,640...... . • . . . . . . . . . . . . . . . . . . • . . . • • • • .
35, 000 00
* it * This indebtedness was incurred since September last, believing that the
capital would be forthcoming to remove smelting-furnaces and put up concentrators;
stocks of fuel-wood, mining-timber, coal, iron, and other necessaries were laid in, in the
expectation of being able to mine and smelt through the winter months, as might have
been done had the means been furnished in September or October.
Much of this indebtedness was incurred in pressing forward developments on the
mines before the approach of winter.
In addition to the foregoing encouraging prospects for the future of the Utah Company, there are some few others to be noticed. One is, that more cubed galena is found
as greater depth is attained, and that, wherever found, it invariably carries from $5 to
$40 per ton more silver than the short-grained galena,. which predominates in the Uj)per
portions. .Another great advantage is in the construction of the Bingham Canon
Railroad to within two and a half miles of the company's mine, and passing through
the new furnace-site secured by me to the company in March last, in anticipation of
my full plan being carried out to move furnaces, &c., to where the company have ten
acres of a most eligible site, with water-right for water-power intended to be used in
place of steam in driving air-fans, rock-breakers, and other machinery, as may be required. One great advantage to be gained in smelting at the railroad is the close
proximity to the mines of the two Cottonwood districts, from whence ores can be obtained which would serve as a flux to the Utah Company's ores, owing to the presence
of an unusual percentage of oxide of iron, which would obviate the necessity of using
barren iron to any per cent. whatever. The distance from your mines to your new
furnace-site is, from mines to railroad at Bingham Town, two and a half miles by teams;
from Bingham Town to site by railroad :fifteen and a half miles, where the proposed
works will be in direct communication by railroad with the outside world for export
or import, with an unlimited supply of water, and a climate in which nearly all kinds
o£ out-door work can be carrierl on throughout the whole year.
I would beg again to remind you of the importance of developing the Belshazzar
mine, which I am certain will prove equally, if not more, valuable than the Red Warrior
has proved. Get your ore-dressing machinery to work as soon as possible, when you
can ship the dressed ore to Liverpool for sale while the smelting-works are being built,
keeping the mines running through the winter, raising ore, and I guarantee that within
six months from this day the Utah will be paying satisfactory dividenrls.

The "guarantee" offered in the concluding paragraph of this extract is
an extraordinary illustration of sanguine expectations based upon uniformly discouraging results. It is a pity that the resolution and perseverance displayed by the English stockholders of this company bad not
been applied to a more promising enterprise.
A large number of other mines have been worked more or less in
this district during the J'ear, but important results have been obtained
so far from none of them.
In the main Bingham Canon the West Jordan, Kenosh, Galena, Orphan
Boy, Consolidation, Vespasian, Sultana, Elizabeth, Northern Light, and
the mines of the two companies noticed at length heretofore, are situated;
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also the Kelsey tunnel, which is intended to strike ten ore zones or deposits lying in front of it on the mountain-side. It is now over 350
feet long, and has passed two of the ore-deposits, said to be respectively
6 and 9 feet thick. On Silver Hill the Spanish, Queen, and Buckeye
mines are located. They are reported to have been lately sold to New
York ca.p italists.
On the hill dividing the main Bingham Canon and Butterfield Canon
lie the Eagle Bird, Yosemite, and Telegraph ; in Butterfield Canon the
Osceola, Lucky Boy, Bemis, and Hyatt; in Spring Guleh the Greeley,
Royal, and Legal Tender; in Carr Fork the Nabob, White Pine, and
Clipper; in Muddy Fork the Saturn, Last Chance, and Orresns; in
l\Iarkham Fork the Washington, Oro, &c.
The Saturn ore was, in the earlier part of the year, slJipped to. the
Saturn smelting-works, on the Utah Southern Railroad, but it was of
too low a grade to be profitably worked, and when I visited those
works_in An gust they were smelting ores from other sources.
The Last Chance has been sold to an English CQmpany, which bas a
nominal capital of $100,000. According to notes from Mr. N. M. Maxwell the mine was 300 feet deep at the end of the year, and over 1·,000
feet of levels had been driven. The lode was on au average 4 feet
wide, and is situated in granite containing porphyritic dikes (n. The
pay-streak of the lode is 18 inches wide, and its value is $80 in silver
and $15 in gold per ton. There is only 8 per cent. of lead in the ore.
The mine is capable of producing 30 tons of ore per day, and the ends
of the various levels, as well as the bottom of the shaft, are in good
ore.
.According to the account of a meeting of the directors, held on February 3, 1873, and published in the London Mining World of February
8, it was proposed to buy a lead-mine in addition to the Last Cllance,
for the purpose of using the lead-ores for the extraction of the precious
metals in the l.Jast Chance ore by means of smelting. Tllere were also
three furnaces to be erected. Localit.v not given.
From Hush Valley and Ophir districts I have not had any detailed I!€ports this. year. No news of important developments, with the exception of those at the Mono lode, have, however, appeared in public, and
it is fair to presume that none have been made. Both districts were described at length in my last report. The :Mono is situated on the SnowStorm Htlls, in Dry Canon. The ore is very rich in gold. The smelting-works erected during the summer by Mr. Jacobs in Stockton, to
work ores from Dry Caiion and do a custom business, appear to have
st.opped operations.
In Camp Floyd district the English company, which acquired during
the early spring the Sparrow-Hawk, Last Chance, and Marion, has
worked its mines actively, employing from forty to fifty miners. The
same company have built a mill containing 20 stamps, and capable of
reducing 30 tons of ore per day. A tram-way connects the mill with the
mines. According to late accounts the company has not been financially successful. An abstract of an article furnished by Colonel Foriseth, of Salt Lake City, to the J\fining and Scientific Press, of San
Francisco, describes the developments of other mines in the district as
follows:
The Mormon Chief and its extensions, the Grecian Bend and London,
consist of 3,000 linear feet. The developments in tunnels, cuts, shafts,
drifts, and inclines, will measure about 500 feet, showing a large body
of free milling-ore. The Camp Douglas Consolidated has a shaft of 47
feet in depth, besides two open cuts, and the indication so far is not sur-
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passed by any mine in the district equally developed. The Silver Cloud
has a shaft 55 feet deep, and a le\el driven 180 feet from the bottom of
the shaft on the course of the ~rein, showing 12 feet in width of rich ore.
A tunnel bas also been run 275 feet to cut the vein below. A mill-site
has been located adjoining the mine, upon which is a fine spring of •
water. The Star of the West, owned and worked by a New York com- '
pany, is developed by several open cuts and shafts. The Stafford mine
has a well-defined vein of ore, and is being actively worked by open cuts
and a tunnel now 60 feet long. The Carrie Steele adjoin~ this mine, and
is promising well. The Silver Circle, Wandering Boy, Legal Tender
Comstock, Silver Star, America, Excelsior, and Lone Star, are all f' ..... siderably developed and promise well. The General Morrow ha ... shaft
55 feet deep, and is very promising. The Antelope has now a shaft 7
by 7 and 12 feet deep; also an open cut 6 feet wide and 10 feet in. The
ore from this mine is of good quality, arid assays high. The Queen of
the West, now owned by a Detroit party, is being actively worked, and
a good quality of ore is produced therefrom. The Elkhorn is also considerably developed by shafts and a tunnel 60 feet. This is a very promising mine, and is in close proximity to the English company's mill, but
work has for the present been suspended, owing· to a want of means to
continue the development.
The following mines have been suryeyed for United States patents:
Sparrow Hawk, Last Chance, Marion, Oonso~idated Camp Douglas, Silver Star, Wandering .Boy, Silver Circle, Star of .the West, Silver Cloud
and mill-site, Red Eagle; Black Warrior, Gentile Belle, and American
Flag consolidated mines.
A second stamp-mill has recently been completed a.t Fairfield by
Messrs. Baxter & Hussey, which will be in running order in a sliort
time, and is especially designed for custom-work.
East Tintic district.-For the information in regard to this district I
am principally indebted to Mr. W. P. Ward, M. E., of Salt Lake City.
·The principal mining-camps of this district, Eureka, Silver City, and
Diamond Oity, are situated within seven miles of each other, and lie
about ninety miles south of Salt Lake City. The most southern of these
camps is Diamond Uity, three and one-half ·miles southeast of Silver
City, and situated in a small gulch, opening into the Great Tin tic Valley.
The most important claims are located in a hill north of the town.
Among tltem I may mention the Joe Bowers lode, running N. 7° 30' W.,
and dipping 1 foot in 2! feet, equal to about 25 degrees, west. Going
over the hill to the north one first sees. some small prospecting holes,
showing but little ore, though all the leqge-rock is deeply stained with
oxide of iron. Mr. James M. Wayne, the engineer in charge of the
operations of the Wendigo Mining Company, of Marquette, Michigan,
informed me that the croppings all along this portion of the lode assay
about $15 per ton in silver. Over the brow of the first little hill small
quantities of black sulphide of silver have been found, which run over
$GOO per ton. This prospect belongs to the Wendigo Company, whose
principal shaft, 100 feet deep, lies higher up on the hill.
At trhe main shaft the ledge is 20 feet wide, and carries but little ore.
A white, partially decomposed mineral, containing a considerable quantity of silicate of alumina, impregnated with small crystals of ironpyrites, accompanies the vein. The vVendigo Company owns 1,300 feet 1
on the lode south of the discovery-shaft. Two-thirds of the discoveryclaim belong to Mr. Tostavin. In this claim there is a shaft sunk 55
feet deep, and showing in tile bottom a seam of ore 8 inches wide, and a
quartz-vein 4 feet wide, highly colored, and impregnated with decom-
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posed pyrites. The ore on the dump at tllis shaft is said to average $70
per ton in silver.
East of the Bowers ledge and running diagona11y to it, in a northwest,
direction, is the Silower ledge, 2,400 feet, under the control of the Tintic Mining a.ud Smelting Company. At tile principal shaft the ore
streak is from 1 to 3 feet in width, and sometimes widens out to 5 feet.
The ore consists of carbonate of lead, colored with hydrated oxide of
iron, and containing some galena. Tllis ore is said to average about 50
per ceut. of lead and $80 in silver per ton. Tile same company owu
two furnaces, one of tllem very poorly constructed, anu the other of a
very singular pattern, known as Hichards's patent. The bottom of tltis
furnace is about 22- feet abO\'e the floor of the \YOrks, and is constructed
of iron, and bung on binges, so that it can be opened, and allow the
salamanders, which may have formed in the furnace, to drop ont.
Tin'ee miles so nth of Diamon-d City are a number of prospects containing galena. The Alice has tt shaft 100 feet deep, aud sbows a vein
21 feet broad, running north anu south. TlJe galeua aYerages about
50 in silvrr per ton. 1'his belongs to the 'Vendigo Company.
The Rising Sun Tunnel Company has a tnnnel al>Out one-balf mile
south of Diamond, running under a number of galena-claims. The
owners of the claims are friendly to the tunnel, and lJaye deeded portions of their claims to tlw compan,y wlleu their ledges are reached.
Monterey, Elephant, King Philip, Saratoga, and Jefferson are some of
tl1e claims which the tunnel is intended to cut.
The l\Iorning Glory claim is situated on a parallel ledge to the Joe
Bowers, and lies to the west of it.. About 50 tous of copper-ore, averaging, from appearances, about 10 per cent. of copper, were upon the dump
at tlie time of 1\lr. Ward's visit. The coppel' is in the form of blue and
green carbonates. The claim includes 3,000 feet on the lode, and llas
lately been bonded for $:35 per foot.
The Swansea is a mine located about a mile north of Silver Cit:v, and
is being successfully worked under the management of l\lr. l\leacle, of
Salt I..~ake City. The ore runs well in both lead and silver, aucl works
well in the furnace. Considerable quantities of ore have beeu shipped
from this mine during the summer and fall of 1872.
B.v far the richest and most. promising mines in the Tin tic district are
the l\larnmotb Copperopolis and the Crh;mon mines. They are situated
close together on the range uetween Diamond and Silver Cities. In
August, 1872, there were tbree large openings upon the property of tbe
Mammoth Company, from each of which ore was beiug sacked up and
hippcu in large quantities to Liverpool.
At the time of Mr. Ward's visit a tunnel was being driv-en to cut the
lode at a depth of 200 feet. There were still 150 feet to run to cut the
lode. In an open cut in the bill south of that in which the first openings were made a vein of gold quartz lying by the side of a 12-foot vein
of massive copper-ore had 1Jeen opened. The quartz formed in fact the
foot-wall of the copper ledge. The gold rock must run into the thousands per ton, for the yellow metal could be plainly seen in almost
every piece 1Jroken from the vein. The copper-ore lying adjacent carrieu little or 'llO gold, but the gold is reported to rnn oYer into the copper.ore farther in the hill. The deepest shaft on tbe property was 60
feet. The ores are blue and green carbonates, black oxide, red oxide
copper, ao<l occasionally small quantities of copper-pyrites are fouud.
first-class ore from this mine runs 35 per cent. of copper, and about
onuces silYer per ton. Second-class 2~ per cent. of copper, and. 20
silver per ton.
17 M
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North of the l\fammoth, and separate<l from it by a gl\lch, lies the
Crismon mine. The character of tl.J.e ore is the same as in the l\Iammotll, but it runs much higher in silver, averagiug al.>Out 150 ouuces per
ton.
The minPs of the l\fammoth Copperopolis Company of Utah (limited)
have yielded <luring 1872 about 2,000 tolls of copper-ore, 1,000 tons of
which, value<l at $150 per ton, were shipped to Swansea.. Tlw other
1,000 tons, said to contain 11 ounces in silver and $50 in gold per ton,
were extracteLl from the south hill, aml are on the dumps awaiting the
erection of a mill.
At the eud of the year the section of the mine lying on the south
hill was opened by an open cut 50 feet long, 30 feet wide, and 30 feet
deep.· A silalt 50 feet deep was snnk from the bottom of the cut, and
t1Jence a drift was driven in a southerly direction, on the course of the
vein 50 feet in length, also a drift north 45 feet in length. These developments l.Jad exposed to view a vein 20 feet in wi<.lth, from which can
be extracted100 tons of ore per day. The tunnel was still being driven
from tbe foot of the bill, and was in al>out 60 feet.
The north hill, wilich has yielded the greater portion of copper-ore,
was developed by tilree silafts, the deptils of which were respectively
71, 55, and 45 feet, besides drifting to the extent of 260 feet. In addition to tile above tilere were several chambers below and above tbe
levels, whicil bad been excavated by stoping out the copper. The main
tunnel was being driven from the foot of tl.Je l.Jill, and was then in 21.3
feet. It will cut the vein 100 feet below the present workings. About
eight tons of copper-ore were being extracted daily from tbis section of
the miue. A force of forty-five men was employed on the works. The
tompau.v bad purchased a fine mill-site, and intended to erect on it a 30stamp mill and furnace.
Eurekct Hill.-Tbe Eureka l\lining Company of Utah now bold full
pos~essiou of all the mines situated on this hill.
Tilere are four parallel
ledges known as tile Eureka, Deseret, Young Lion, and l\lontana, on
each of which the Eureka Company owns 2,200 feet. The locations
were made iu 1870, since which time a large amount of work has been
done upon them, and a survey for a United States patent made. At
the time of ~Ir. vVard's visit the company were sinking a very large
shaft and tim bering it splendidly. This sllaft is intended to cut all the
veins at a considerable deptil and to serve as a main working-shaft.
The Eureka Company have been much tronble(l by jumpers on their
claims, but they bave the prior location; and, by tile expenditure of a
great deal of money, have traced out all jumpers and· proved the continuity of their veins.
At the time above mentioned no ore was being raised, as the company
bad a large amount above ground, (enough, it was said, to keep a 20stamp mill in operation for a year,) alld tileir mill was not yet complete.
Siuce that time tile Eureka Mill at Homausville ilas been completed
and put in operation, and also the \V;yoming 1\lill, at the same place.
The Eureka l\1ill, at Homansville, belonging to tile Enreka Silver:Mining Company, of Utah, is located in 'rintic district. This is a mill
of the California pattern, but the mac~nery was all built at the Council
Bluffs Iron-Works, Iowa, and the complete mill was erected by their
agents, Messrs. Hendrie Brothers, of Salt Lake City. There are twelve
revolving stamps, which ilave an improvement, not before introduced on
the Pacific coast, of a cast-iron guide for each stem, on the sa,me principle as the stuffing-box to a cylinder, which keeps the stern perpendicular, prevents the wear of the guides, and needs no renewal. Tlley are
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claimed as ~decided improvement on tbe usual wooden guides. There
are also six 5-foot Varney pans, three 7-foot settlers, two agitator8, all
with iron rims, and one!) by 15 large Blake crusber. These are all run
by a hig·hly".finished engine of 18 by 30 c_vliuder, having two boilers 52
inches in diameter, and 1G feet long, with iron fire-front. This. does
not support the boilers, which rest upon the brick furnace erected upon
a new plan, and chtirned to economize fuel to a great extent.
The water to supply the mill is forced up irom a pond 70 feet Yerticaliy below, and 300 feet distant from the tank, by one of the steampumps manufactured by the Council Bluff's Iron- \VorkR. It supplies
the mill abundantly.
'l'he mill is adapted to wet crushing, and bas a. capacity of 25 to 35
tons per day, according to the nature of the ore 'vorked. There is more
machinery in this than in the Wyoming 1\iill, but it works smoothly,
and does credit to the builders. The cost of the mill was $45,000.
The Wyoming .Mill, belonging to the Wyoming Mining Company, of
Cincinnati, Ohio, is also located in Tintic district. It contains ten revoh·ing stamps, four 4-foot combination pans, (\Vheeler & Varney pattern,) two 7-foot settlers, and one cleaning-up pan. The engine cylinder is 14 by 32 inches, the boiler (tubular) 50 inches in diameter and 14
feet long. The speed of stamps is 8~ drops; of pans, GO revolutions ;
and of settlers, 11 revolutions per minute. Tuere is an 8 by 15 Blake
crusher.
This is a dry-crushing mill; capacity, 10 tons per clay. There is also
attached to the mill a Stetefeldt furnace, with a capacity of 30 tons per
day. The machinery was made at the MarysYille foundery, California,
aud the mill was erected under the superintendence of D. J. Bell, of
Californi:1. This is a good. mlll, and has cost $1-35,000 including the
approaches to the mill, &c.
There are a number of otber districts south of those already mentioned, such as Ohio or Sevier, Lincoln, Star, and Beaver Lake, none of
which bas so far contributed grratly to the product of the Territory
Granite district, sixty miles west of Ophir district, and l\Iineral Point
district, sixteen miles from Bingham C1ty, are also new districts. The
latter is reported to contain very Ynluable deposits of iron-ore~
In Lucien district the Tecoma mine and several other claims are
reported to have lately been solU to au English company.
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List of smelting-furnaces and amalgamation-works in Utah.
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Warm Springs Smelting-Works, Salt Lake City....................................
1
1
Badgcr State Worl•s. on State road ........ .........................................
1 ........... .
'\Valmatrh Smelting-\Vorks, on Utah Southern Railroad............................
2
1 ..... .
Robbins's Smelting--Works, on State road..........................................
1
1 ..... .
Saturn Smelting-Works. Sand.v Station............................................
3 .......... ..
Flagstaff Smelti~g-Worlts, m~uth of Lit~le Cotton~'ood.. ..... .. .......... .........
3 ........... .
Davenport Smeltmg·Works. (Ill course of constructiOn) ............................................. .
·wellington SmeltiiJg-Works, iu Little Cot-tonwood.................................
1 .......... ..
1
::\1oiJitor Smelting· Works, mouth of Little Cottonwood --- .. -- · .. · .. -- · .. -- .. ------ ·
I
Utnll Company's Smelting-Works, Bingham Canon.................................
2 .... 2. ::::::
'\Viuamucl' Smelting· Works, Bingham Canon......................................
2 .......... ..
Sultana Smcltiug·'\Vorks, American Fork...................... .....................
3
1 ..... .
Utah Smelting and Milling Company's Works, Homansville.................. ... .. .
2 ........... .
Tiutic Smelting Company 's Works, Diamond City................. . ...............
2 ...... , ...... ,
'\Vaterman Smelting-Works, Stockton ........... ,..................................
2 .......... ..
OpLir Up}Jer Srnrltiug-'\Vorks, East Calion................................ .. . .. . ..
2 .......... ..
Ophir· Sm,ltiug."Works....................................... .... . .. . .. .. .. .. . .. . ..
1 .......... ..
Utah Mining and Smelting Company's Works, East Calion.........................
1 .......... ..
ll. S. Jacobs & Co.'8 Works, Stockton..............................................
3 ........... ..
Gilbertson & Bany's, Deep Crrek . . .. . .. .. . .. .. . .. . .. .. .. . .. .. . .. . .. .. .. .. .. . .. . .. .
1 .......... ..

~l#£,:¥~~~~~~~{0~~!~~:~~': ~~~~~:::: :::::::: ~ ~ ~::::::::::::::::::::: ~: ~::::::::: .... ~- :::: ~: :::: i~

~;~-~~~n~i~W:fin~°Cor;l~~~-~~~~~i{f.i~,i~~ti~:::: ~ ~ ~ ~: ~ ~: ·. ~:::: ~ ~::: ~ ~ ~::::::::: ~ ~:::::
Camp Floyd Sil,·er M~·ing Colllpany's mill, Camp Floyd...........................
.DreYoort Mill, East Canon, (steam-stamp)..........................................
Chicago Company's mill, Ohio district, on Sevier !liver, (steam-battery)............

::::::
... . ..
.. .. ..
.... . .

:::::.
... . ..
.. .. .
.... ..

i~

20
2
2

Total. ................................................................ : ....... ~f-7j6t

Wahsatch Smezt,ing- Worlcs.-In regard to the Wahsatch Smeltiug\Vorks, seven miles south of Salt Lake City, which have been erected
<luring the fore part of 1872, I have the follo.wing details, fnrnisbed by
Alfred Wartenweiler, esq., the metallurgist of tlJ.e establishment:
The works, as first constructed, contained only a Flintshire reverber~tory and a small slag-hearth. Sinpe l\lr. Wartenweiler took charge,
the old English process has been tluown overboar<l as unsuited to the
ores and not economical. A shaft-furnace, which has so far given exceDent satisfaction, has been lmilt and put in operation. Its <limensions are about as follows: Section at the tuyeres, 2 feet 6 inches
by 3 feet. From here npward the two side-walls st~rt outward, so that
at the charge-door the section is 4 feet 2 inches by 3 feet, the front aud
back walls being perpendicular. Height from the tuyeres to the chargedoor, 7 feet 4 inches. There are three wrought-iron water-tuyeres with
2-2--iuch nozzles. The insirle lining is Colorado fire- brick, and campaigns
of four weeks' duration have been made. Connected with the furnace
is Arent's automatic tap, from which the lead is <lra.wn oft' into a secoud
pot. This is done because copper-matte .finds its way into tlle basin of
tbe automatic tap-why, does it not appear from Mr. Wa.rteuweiler's
letter-and, as this forms a hard coat on top of the lead, the latter cannot be continually ladled from this basin.
The ore, as <lelivered at the works, is first sifted through a coar~e
sieve. The part falling through goes to the reverberatory-furnace,
where it is simply agglomerated, the object being to preveut losses in
the shaft-furnace from fine ore beiug blo\"n out of the top. The coarser
part, remainiug on tbe sieve, goes <lirectl,y, \\'ithont a previous roasting,
to the shaft-furnace, the greater part of tlle ore being in an oxidized.
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form, and the cost of roasting in reverberatories too high. Some sulphur is at any rate reqnire<l to cause the copper in the ores to go into
a matte, whwh, although it contains always considerable lead, can be
roasted sufficiently in open heaps.
Of the ores, which so far have come to the works, those of thePh,
Fe2 0 3,
per cent. per cent.

Si 03,
per cent.

Reed & Benson, Big Cottonwood Canon, con22
tains . _. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 28
Wellington, Little Cottonwood Canon, contains 27
16
Spanish Hill, Bingham Canon, contains . ..... 48
31
Emma, Little Cottonwood <Jaiion, contains . . . 45
27
Fuller and more exact analvses of the ores J\.fr. Wartenweiler bas not
been able ;yet to make. Be bas endeavored to mix them so as to obtain, witlwut any other addition than that of old slags, a slag containing 47 per cent. Fe 0 and 38 per cent. Si 0 3 • Assays of the same Rhow
3 per cent. of lead and 1 ounce silver in tlw ton. In making the above
mixture Mr. vVartenweiler avoids the addition of the costly iron-ore
from Hawlins as flux, and increases the capacity of tlJe furnace considerably. Thus the furnace smelts now in twenty-four hours 20 tons of
ore, while of any of the above siliceous ores alone, for instance of the
Emma ore, not more than 10 tons can be smelted in twenty-four hours,
aud the Hawlins iron-ore, costiug $15 per ton, must be added in large
quantities. A charge of 300 pounds req nires 30 pounds, or 10 per cent., of
coke, which is no\Y (end of the year 1872) almost universally used instead of the charcoal used before. Smelting with coke, at $30 per ton
laid down at the works, is a.bout $4 cheaper per ton of ore smelted
than smelting with charcoal at 30 cents per bushel. The cost of slagging the fine ore in tlie reyerberatory is about $4 for labor and fuel,
(the latter being lignite.) Smelting in the shaft-furnace costs . $13 per
ton of ore. All the/above values are currency. Tile old slag-lteartll
was intended to be used for smelting second-class copper-ores from the
Mammoth Copperopolis in Tintic. A lot of these at the works assayed
~4 per cent. of copper and 11 ounces of silver per ton.
GermaniaSeparatin,qand Refining Works.- These works have been lately
built, and arc the first of their kind erected near the western mining districts. A flescription of the same, by Mr. Bentham Fabian, appeared in
the Salt Lake Tribune of January 4, 1873, which I reproduce l1ere. The
works were only commenced wl1en I visited Utah in the snntmer of 1872,
but were tiuished soon enough to commence working in December.
The ob,iect of these works is to separate from the impure lead-bullion the precious
metals w!Jich it contains, as well as its impurities; and to effect this on the spot where
tbe bullion is produced, and thus save the expense of t~l.tipping worthless matter at
great cost to points far distant.
Tbe ''orks are ~:~ituated on t.he west side of the Utah Southern Railroad, about eight
mileiS from Salt Lake City. The buildings are extensive, substantial, and arraugeci
with a view to economy of labor and convenience iu manipulation. 'rbey consist of
the main bnilUing or fumuce-house, refining-house, assay-office, engine-house, and Hll
necessary offices and out-houses, together wit,h manager's and superinteucitut's dwelliugs. In the furnace-building are five large cast-iron pots, set in substantial brickwurk, each oue over its furnace or tire-place, two reverber::ttory softening-furnaces, two
caleiners, and two flowing-fhrnaces. Connected with tbis building is the engine-house,
containing a fine 45-horse-power engine and a 55-he>rse-power boiler. A little to the
north of this is an inclined shaft-furnace, while to the west of the works, at a distance
of a few rods, is a substantial brick-stack, which is connected with the furnaces by
means of underground flues of strong masonry. A eide-track is laid from the main
railroad track to the works, by means of which all the materials employed are brought
to their respective destinations wit.hout transshipment.
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Tho process wLich is used for separating the ]~ad and silver is that known as Flach's
process, with some additions and improvements made by Mr. Sieger, the superintenu·
ent of the establishment.
'l'he following description will g-ive some idea of the rnoclus operandi:
Abont 23 or 2:3ttons of base bnllion, as received from the different smelting-works,
arc put into one of the largest of the pots, which are five in number, two of them llav
ing a capacity of 25 tons each, the other th<ee being smaller; the whole nnmlJer beinc:r
set in the form of a wedge, the two largest forming the broad part, while tho smallest
pot forms the point. A silarp beat is kept up until the impure lead is thorougl.Jly
melted, and sufficiently hot to melt the zinc (which is the medium of separation) immediately on its addit.ion, or at a temperature of about 411° Celsius, tho melting-point
of zinc. Zinc is employed for the separation of gold, silver, and copper from lead,·
owing to its possessing a greater chemical affinity for these metals than that of learl. Tile
zinc employed at this establishment is of two kinds, viz: commercial or good zinc, anrl
dross ziuc, (a refuse matter from galvanic batteries,) which contains about 30 per cent.
of iron. The former is obtained from Illinois, at a cost of 9 cents per pound, and tl.Jc
I·atter from New York, at a cost of 5 cents per pound. vVhen the base bullion is tolerably free from impnrities and contains from 150 to 200 ounces of silver per ton, 2t to
2! per cent. of zinc, or 3 to 3t per cent. of dross zinc suffices for its complete desilverizatiou.
As soon as the metal bas attained the requisite heat, from t to 1 per cent. of zinc, or
from ! to 1t per cent. of zinc-dross is added to the molten mass, wilich is well stirred
by two men for half an hour, and then allowed to remain still for three hours. Immediately after stirring, the fire is withdrawn from under the pot, and tho metal allowell
to cool to a dull red heat. The zinc being thoroughly mixed with t.he lead, takes up
the gold aud copper, witil the greater portiOn of the silver, and rises to tho surface,
forming a ~:>cum or cake, which gradually covers tho whole of the lead.
The object of adding a portion and not the whole of the zinc at one time, is to avoid
the cakiug of the zinc on the snrface of the metallic bath, wherehy it would not be in
a state of dtvision sufficient}~' fino to mix thoroughly with the lead.
At the expiration of three hours this scum is skimmed off and transferred to the pot
next in advance. Tile whole operation, from the commencement to this point, occupies
abont four hours, but varies with the amount of the impurities in tho lead. A sccoou
addition of zinc is now made, in the proportion of t to i per cent. of zinc, or 1 to lk
per cent. of zinc-dro~s.
·
The dross or scnm in the second or advanced pot, after being melted, stirred, and allowed to cool, is skimmed, and the skimmings arc ti.·ansferred to the third or end pot
of the series, tho alloyed lead and zinc containing a little silver which bas separated
from the dross being moved back to No.1. This is effected by means of an iron-gutter
leading from the rim of one pot to that of the other, into which the lead is ladled. A
similar process is then performed witil pot No.3, the dross being skimmed off anu
trnnsferred to a receptacle called tile "safe/' and the separated alloy of lead and zinc
carried back. The remainder of the zinc having been added to pot No. 1, it is again
stirred and skimmed, tile skimmings being }\Ut aside for a further operation.
The lead remaining in pot No. 1 is now practically free from gold, silver, and copper, but is rendered a little hard by a portion of the zinc rem~ining in it, together with
a little antimony, of wLieh, if there is much in the base bullion, a small percentage
remains.
At t.he lwttom of the large pot is a pipe connected with an iron gutter leading to the
hearth of a reverberatory softening-furnace, which is placed at a lower level than that
of the pots, to avoid tlle necessity of moving the lead by band.
Tilese furnaces, of which there are two, one for each large pot, are 15 feet 6 inches.
long and 9 feet 4 inches wide, internal dimensions, with a hearth or bed of sufficient
deptil to contain the contents of the large pot. The bed of this furnace is composed of
a large iron pan cast in three pieces, and having the bottom :flat and gradually curving
to meet the upright sides aucl ends. This is covered with ilre-cht)~, and above tho clay
·with tire-brick set on end. When well put together these parts will last for years.
Tile furnace has only one fire-grate, placed at tile end. These furnaces are built upon
arches, which serve to keep the bottom cool, and in order to more easily remove any
lead wbicll through bad setting may trickle through. The furnace having been raised
to the requisite temperature, tbe lead-pot is tapped, ancl the metal allowed to flow into
the furnace. The beat is then kept n p, and a portion of tlle zinc ,and antimony is o:xydized and escapes in tile form of fume: wbile tlJe remainder forms a scnm which rises
to tho snrface and coyers the bath of lead. Tho lead is well rabbled from time to
time with iron rakes, in order to expose a fresh surface to the air, and this is continued
until the lead silows, by samples taken from the furnace, that it is pure and ready for
tapping.
At a distance of a few feet from the end of the furnace is another pot, called the
market-pot, the level of its rim being a little below that of the hearth of the furnace,
auu into tbis the lead, after being skimmed, is allowed to flow through an iron gutter.
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The molds, which are on wheels, having been run under this pot, the lead is admitted into them hy means of a tap.
These bars of lead are made to weigh about 140 pounds each; and, when cool, are
taken out and ready for shipment. They are now wheelell up an incline, but it is intended to have a raised traruwa~· over the tapping-place, on to which small wagons
contaimng the bars will be hoisted, and run directly to the !lide-track. This lead is
now pure, containing, on au average, not more than half a huudr<'d-weight of silver to
the ton, and being free from gold, copper, and all impurities, rrncl fit for any of the purposes to which lead is applied, either for making white or red lead, sheet, or pipe.
The loss iu this ~urn ace is very trifling, not amounting to more than one-ha lfper cent.,
because the molten lead is altnost contiuua,lly covered with the crust of zinc, &c.
The whole opemtion, from the loading of the first pot to the tapping of tho market]Pad,occupies t>Yenty-fonr Lours, a,ll(l at the present time the capacity of these works is
40 tons per day. So that each twenty-four hours about 90 per cent. of the bullion operated upon is returned as pure market::tble lead.
The dross obtained from the last skimmii)g of No.1 pot is transferred to a flat-bedde<l
calcining or roasting furnace, of which there are two in the maiu building, one for
treating the pot-skimmings, the other for the skimmings from the reverlwmtory furnace.
It is here thoroughly roasted at a temperature insufficient to soften it, so as to get rid
of any remaining zinc or antimony, and, wl.Jen sufficiently roasted, it iH put in the flowin~·fnrnace, where the lea<l is sep::trated from the iron and other matters which form
a slag which is worthless. The lead is tapped and returned to No. 1 pot, with a fresh
charge of bnllion, when the same routine is again g<'ne through. The flowing-furnace
IS very similar to the reveruemtory softening-furnace, differing only iu the form and
material of the furnace-bed. The calcincrs, before. mentioned, Lave each two grates,
with a flue rising from tLe center of the furnace. The object of tlte two grates is to
ohtain a high degree of heat, when necessary for the roasting of refractory or very impure sktmmiugs.
The same process is gone through with the skimmings from the softening-furnace.
The next point is tho tre::ttment of the rich alloy from pot No. 3, which was placed in
the" safe." This is taken to the shaft-fnrnace before mentioned.
ThiR is an incli11ed shaft-furnace, with the bnck sloppi11g toward the front; at a
little distance above the tuyeres the front 1·ecedes more abruptly from the baek. The
internal dimensions are, from breast to back, 2 feet 7 inches, a,ucl from side to side 2 feet
6 iuches. It bas tbree tuyeres, having a diameter of only It iuches, :tnd a pressure of
blast equal to about 24 inches of wa,ter, or about one pound npou t.he ~;quare iuch is
used. This blast is produced by a blowing-cylin<ler, 24 inches iu diameter, and having
a 2-1.-inch stroke. The blast passes into a chest or reservoir, a1.1,d is thence conducted
lJ~' pipes to the furnace.
The fuel used is coke, (that in all the other furnaces, with tho exception of the crucible-fnruace, being Vandyke coal,) which is obtained from Pittsburgh, a11d costs, delivered at the wor·ks, about, $28 per ton.
The fluxes used arc bmnatite iron-ore, whinh is obtained from Ra.wlins, and costs
about $15 per ton, delivered, and a, little lead-slag, of which plenty c:tn he had in the
ntighlJOrhood. 'Ihe ch::trge is composed as follows: Rich alloy, -:250 pounds ; iron-ore,
1~0 pounds; coke, 55 pounds; and a little lead-slag. After a good beat bns Leen raised
in the furnace the charging is commenced; the coke is first thrown in and spread
evenly over the surface. The rich ::.lloy is then charged, being all fed against tho front
of tho furnace; tho iron-ore a.nd lead-slag ::tre then thrown iu, mixed tc,got her, and spread
evenly over the furnace. Tl.Jree of these charges ::tre workecl in one hour, so that about
16,000 pounds of alloy a.re pa.ssed through this furnace in twenty-four bonrs. The
heat is maintained so low that tile furnace at the feed-door is perfectly black and quite
cool; tlle only :flame visible being a small reduciug :fl::ur.e running up the inside of the
front of the fumace. Owing to tho peculiar construction of the furnace, the charge
grallually sinks and meets the sndden incline, whence the alloy pa~ses down to the
zone of fusion, in the center of t.hefurnace, without touching tho walls, aml is uot. melted
until when within a few inches of the tuyeres. By this process the copper is obt::tined
as matter, and tho gold, silver, and lead iu the form of a higbly onrichell l<'ad. This
rich alloy is tapped off about once in every hour aucl a quarter, ::tnd the sl::tg abont
every fi.ve minutes. This slag is received in cast-iron pots, where it is allowed to solidify before being tnrncc~out. The slag is almost entirely free fi'om leatl, and contains
only a trace of silver, so that practically it may be considered clean. The bars of
liver are now taken to t.he cupelling furnace. This is in appearance not unlike a
very short reverbemtory furnace with a very large grate; but in place of the usual
bell arc a couple of b::trs, on which is supported the cupel, or, as it i~:> usually called,
th<' "test."
The test consists of an elliptical frame of wrought iron, filled in with uone-ash well
beaten, and hollowed out to the requisite shape by means of special tools for that purpose. At the back of the fnrnaco are two holes, one where tho blast-pipe enters and
ilie other for introducing the rich bars into tho test. 'l'he test, which is placed with
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Hs long axis towards tho blast, is left a little thicker at the opposite end whcrr the
litharge flows over. \Vhen the test bas been raised. to a, good lleat, a suflicicnt quantity of tlJe rich lead is introduced, and the whole speedily mPlts, and the blast is now
turned on. Tlle oxjrgeu of tlJe air oxi<lizes the lead into litharge, un<l this takes up
nil foreign metals. A portion of the litharge is ahsorbcd by the test., but mnch the
]urger quantity flows over tl10 end of the test fnrtlwst from the blase, aml is received
in iron pots ruonuted on wheels, which are moved as fast as filled. The rich lead
is contimfally added until all has been oxi(1ize<1, and the silver is uow pure, containing only the gold in the bullion. If, however, there sbonld happen to h~tve be('l1 n~ore
copper iu theeuriched alloy than could be carried off JJy tho lead contained in it, (which
is shown by tlJc appearance of greenish spots floatiug on the silver,) this can be ea:;ily
l'cmoved by the addition of a little more pure lead to the test.
Imme<liatcly on tlw termination of the cupellation a very beantifnl phcuomenon is
seen, which is termed tho ''brightening." Just as the last trace of lead clears from
the silver a, peculia.r bright :;~,nd vi vicl flash seems to cover tho whole ba.th of metallic
silver, and for an insta.nt every brick in tho 'arch of the furnace is reflected as plaiuly
as in a mirror.
A series of ingot-mo1ds, set in a frame, are then run under the test, and through a
hole bored in the JJottom of the test all the silver runs into the molds.
These ingots are now ·taken to the cruciblc-lwuse, and about a5 pounds put into a
plumbago crucible and melted. A little charcoal is thrown into the crucil>le, and. the
whole stirred with a stick. After skimming off the coa.l and any httle slag wbich may
have formed, tho metal is poured into ingot-molds of tl1e requisite size, aud tlw silver,
which is now fine, is, after assay, stamped witll its dcgrcP. of finene~s.
This fiuisbes the whole operation, as the gold and silver are not separated at these
works.
Owing to tho fact that all these operations are not proceeding at one and the same
time, the numher of men employed is comparatively small (being only thirty-five)
when the largo amount of \York done comes to be considered.
These work:-; have been erected, not only with a view to convenience, but also to
economy, the whole establishment, together with the purchase of the land, (twentyfive acres,) having cost not more than $58,000. It ma.y JJc remarked here that the total
loss of lea(l in all these opera.tions does not a.mount to more than 2-Q- per cent.
Onr thanks arc due to Mr. Sieger, tlle ablo and efficient superintendent of the works,
aiHl also to 1\lr. Billing, the manager, for afforJing us every facility in their power to
enable us to make a thorough investigation, and also giving us all the ;_nformatiou we
could desire to give a description commensumte with the importance of this new ancl
inestimable enterprise.

I have inserted the foregoing article on the Germania works, as pubJisued in the Salt Lake Trilmue. But I wish to add tbat tho statements in the article, in rpgard to losses during the various manipulations, ought to be receiYed with caution. The Rtatement that in smelting the lead-zinc-silver alloy in tlle shaft-furnace, the copper which
may be present is obtained in the shape of matte, is manifestly incorrect. There appears no sulphur in the charge, (unless it be assumed that
there is t:uilicient for the purpose in tlw coke,) and the copper will
therefore mH.louhtedly be found in the rich h'ad. Besides, there never
could be a copper-matte formed in the shaft-furnace without taking up
considerable lead and silver, wllich would. be altogether undesirable.

CHAPTER VII.
COLORADO.
By the courtesy of Ron. George M. :McCook, governor of the Territory, who has placed at my disposal the report of the territorial assayers; by the actiYe co-operation of these gentlemen themselves, who, in
view of this use to be made of their reports, exerted themselves to produce thorough and trustworthy discussions of the mining-industry in
their respective districts; by the earnest and Judicious assistance of .
1\Ir. J. F. L. Schirmer, superintendent of the DenYer branch mint, Mr.
J. 8. Jones, agent of Wells, Fargo & Co. at Denver, and other citizens; anrl finally, by the observations which my deputy, 1\lr. Eilers,
and myself were enabled to make during a somewhat extended though
rapid tour in the Territory, I am euabled to present a very interesting
and full account of the condition and progress of mining in Colorado.
The following comparative statement for the years 1870, 1871, and
1872 is compiled from the careful estimates made for me each year by
Messrs. Schirmer and Jones, whose opportunities and qualifications tor
obtaiuing accurate results are unsurpassed. I give the items in detail,
instead of comparing the totals only, that it may be clearly seen how
the different elements of the totalllave varied:
Gold and silver, coin value.

1870.

I

1671.

1872.

};xpress shipments ..•.. , .....• ------------ ... $2,160,000
In private bands from Denver, estimated ..•...
120,000
Matte .................•................... - 884,000
Ore shipped .................................
286,000
Southern mines, estimated ...................
100,000
50,000
Northern mines, estimated ...................
Used by manufacturers, estimated .•••.•...••.
75,000

$2,820,000
140,000
923,000
500,000
130,000
50,000
100,000

$2,295,411
50,000
1,019,498
981,556
140,000
50,000
125,000

3,675,000

4,663,000

4,661,465

Total . . . . . . . . . . . ...............•....•...

- - - - - -- - -

According to this exhibit the product of the Territory for 1872 is
about the same as for 1871, the great falling off in express shipments,
clue to the depression of the industry of Gilpin County, beiug counterbalanced b.v the increase in the production of matte and sllipping-ores,
due to the increased prosperity of Olear Creek County.
The distribution of the product for 1872 among the respective connties an<l districts is partly shown by tlle detailed reports which folJow. But tbe total obtaine<l by aduing all the exact sums reported
would fall far short of that abo\e given. It is impracticable to employ
exclusively the method of calculating the bullion at the points of production or at the points of shipment. In the above statement the returns and estimates are based on the movements or destinations of
metal and ores. The item of $1,019,498, classed as matte, represents
really the reported purchases of the Boston and Colorado Smelting
Oornpany at Black Hawk, at the presumed actual value of tile ores,
not the price paid for tllem. The several items are :
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Gilpin County ........................................................ .
Clear Creek County ................................................... .
Park Connty ..•......................................................
Boulder County ....................................................... .

$419,830
405, U48
118,000
7:.., OLiO

Total ..........................................................•..

1,019,498

The actual shipment of matte from these works during the year was
considerably less, (Probauly not in excess of $800,000,) and the di-fference represents tlle increase in tlle res~rves of ore in their yard an<l
roasting-heaps at the end of the year.
The following summary, classed as to counties, was published in January, in the l\1iniug Review, of Georgetown, Colorado:
Clear Creek ...•....... _...............•..... ·......................... . $1, 50", 391
Gil piu .......... _..................... _.• _......... _. _... __ .. _....... .
1, 3~9, 2-:9
Boulder ............. _....................... ~ ........................ .
346,540
Park_ ............ _................. _... _. __ ..• _...... _.... _....... _. _
238,000
Lake ..............................................•..................
1:33,000
Sn111U1it .............................................................. .
125, ouo
All other sources ...•••................•....•.......•..................
50,000
Total . . . . . . . . . . . . . . . . . .. . . . . • . . . . • . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . .

3, 785, 220

That tbis estimate is too low can be easily demonstra)cd by rm analysis of some of its items. The amounts of ores shipped or sold t'o tlle
Black Hawk works are the same as in my statement; but tlle aggregate of bullion estimated is below that of the actual shipments of bullion reported to me on the authority of Mr. Jones, agent of Wells,
Fargo & Co. at Denver. Relyil)g upon the accurf:lcy of his report, and
also the judiciommess of his estimates (supported by tlle opinion of J\Ir.
Schirmer, superintendent of the mint) jor gold not turned over to the
express company, but either consumed in local manufactures or carried
in pri,Tate ba11ds ont of the Territory, and shipped, if at all, from
points beyond its boundary, I present tiJe following comparisons of the
bullion-product in gold and silver, ores and furnace·products not reckoueJ:
TilE MINING HEVIEW.

1\IESSHS. JONES AND SCIIIHMER.

Clear Creek ................. .
Gilpin .................... ..
Boulder .................... .
Bnmmit .................... .
Ltke .......................•
Park .... ~ .................. .

$2~3,187

Total...................

$2,295,411

271,540
120,000
133,000
30,000

Express shipments ......... .
In private bands:
From Denver .............. .
Southern mines ............ .
Northern mines ............ .
Manufacturers .....•........

1, 737,166

Total . . . . .. . . • .. . . . . . ..

2, 560, 411

959,429

50,000
140,000
50,000
125,000

Tbe difference of these totals, $823,245, is within $53,000 of the
wbole difference between the total production of the Territory, as given
by the 1\liuiug Review, and the production as given by Messrs. Jones
aml Schirmer.
Mr. Valentine, of San Francisco, general superintendent of Wells,
Fargo & Co., published in January a statement of the precious metals
produced in 1872 west of the JUissouri Hiver, in which the following
tignres are given for Colorado:
Gold by express...... . . . . . • • . . . .. . . . . . . . . . . . . . . . . . . . . • . .. .. . . . • • • . . . • .
Silver by express .. . . .... .. .. . .... ... . .. ... . .. .... . . . . .. . . . ... .... ....
Ores and base bullion ..................................... _...... .. . . .
Carried bypnvate bands..............................................

$1, 657, 952
279, 7H9
1, 064, 000

Total . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . • .

3, 001, 751

None.
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The too early preparation of this statement perhaps explains the fact
that no single item of it can be made to agree with later and. more exact information. It is nearly three-quarters of a million beJow the estimate which I have just showu to be, by at least au equal amount, too
small. Entertaining, as I do, a high respect for Mr. Valentine'.s great
executive ability and general intelligeuce, I am compelled., uevertheless, to dis!'ent widely from his conclusions regarding the bullion -product in almost ever,y instance, except those of California and. Nevada,
where I substantially agree with hiw.
Returning, after these explanations, to the comparative statement first
presented, it will be observed that, for the first time in the history of
the Territory, Clear Creek County has surpassed, in the pro<luction of
the precious metals, its earlier settled and exploited neighbor, Gilpin.
The prospects for the future industry of both are set forth iu the detailed reports which follow. I find in the exhibit for the year uo cause
to retraet the favora,ble opinionlwretofore expressed concerning the mineral re~ources and the facilities for mining possessed by Colorado. Of
the criticisms contained in former reports, particularly with reference
to the excessive and unjustifi~tble projection of exploring-tunnels, it is
sufficient to remark tllat they have been fully justified by events, as is
now generally admitted by all parties. '!'he "tunnel clause" of the
present Uuitecl States mining-law, framed in the interest of such enterprises, bas produced mncll dissatisfaction among prospectors, and will
doubtless become practically a dead-letter, or be amended or repealed.
CLE,AR CREEK COUNTY.

The able report on this county was prepared by

l\fr~

Herman Stoelt-

ing, the territorial assa:ver at Georgetown, who wishes to acknowledge
Yaluable assistance by l\lr. B. P. Napheys. To the same gentleman I
~m iudebted for a very full account of tile mining operations in Summit Conn ty.
Georgetown.-Since the last report a great chang-e bas taken place in
miuing affairs in Olear Creek County. Tlle "tunnel excitement" has
subsidec1 in a certain degree, and the year 1872 has witnessed more solid
deYelopment aud material progress in Griffith and Arge11tine districts
than any other year since tlleir organization. The eager desire to ~'sell
out," characteristic perhaps of the early years of almost all miniugcamps, has in a great measure been abandoned, and been replaced by
the energy of actual work. New disco,·eries of veins of gre~.t s ize and
richness, and the steady development of a largely increased number ot'
the older lodes, have bad tlleir effect in increasing the ore aud bullion
production of the districts named.
The burning of the large mill of the Stewart Silver-Reducing Company in January, 1872, and the extraordinary severit.v of the wiuter,
had a somewhat depressing influence on ore-production. After the
bnrning of the mill none but the higher grades of ore coul<l be disposed
of, and these only at reduced prices as compared with rates previously
paid. The consequence of the lack of mill capacity for tile treatment
of the second-class ores produced in the district, is quite as severel.v felt
at the close of the year as at the commencement. The new Stewart
1\Iill is kept fully employed in reducing but a portion of the secondclass ores from the Pelican and Terrible lodes. 1'be BrUckner Cylinder
1\Iill, leased by Palmer & Nichol~, being run by water-power, has treated
but a comparatively small amount of ore, and is in such a bad state o[
repair that but little can be expected from it until completely 1·euovated.
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The mill of :Messrs. Crosby & Judd just commenced operations at
the close of the year, and is undergoing a series of changes and con.
sequent delays, t:eemiugly inevitable in all new mills. The one other
mill in this section of the county, that of Professor Dibbin, iu East
Argentine, is kept fully employed during the season of active operations
in treating the ores from the mines in its immediate vicinity. These,
aud the Swansea Smelting-Works, (noted under the bead of Empire,)
comprise the present reducing facilities of tlds part of Clear Creek
County, and are entirely inadequate for the treatment of the ores pro·
dnced. It is true tilat a large amount of ore bas ueen shipped to Pro·
fessor HilPs works in Black Hawk; but this bas been ore of a grade
sufficiently high to stand the fre~ght ($15 to $20 per ton) to that point,
or such ore of lower grades as could uot be disposed of at Georgetown
to either ore-buyers or metallurgical works. These works, then, while
relieving somewhat the pressure in the ore-market, have served for tile
disposal of certain 'grades of ore only, and the mnny lmndredt:l of tons
of. ore, of the value of 40 to 100 ounces, now produced here, are still
comparatively valueless. That this condition of affairs operates to the
great disadvantage of the ruiner, cannot be doubted, since this low
grade of ore is now either left in the mines or else scattered through
tile dumps, and too often wasted.
The true prosperity of this mining-camp can only be realized when
the lower grades of ore are utilized; and tllis will probably be <loue
when Georgetown bas railroad communication with the valley, which
will l.Je within from nine to twelve months.
Notwithstanding the drawbacks mentioned, the progress of the county
bas been highly. satisfactory. The town of Georgetown has grown in
wealth and population; and the other mining-camps in the county ha,·e
participated in the general prosperity. The cost of living has been
considerably reduced, wliile the price of labor has reached a point
which, while remunerative to the laborer, still permits tile deYelopment
of tlle mines.
The Stewart Mill was at once rebuilt, and recommenced operations
in July. Several important improvements were made in the mill, which
increased both its capacity and the thoroughness of the work done.
Prominent among these may be mentioned the employment of a large
reverberatory furnace for the preliminary roasting of the heavy ore:s,
(containing a large percentage of zinc-blende, iron-pyrites, and galena,)
previous to their passage tilrough tbe Airey furnace.* A system of
saving the tailings, after a partial rough concentration, has been adopted;
and the mill is now apparently giving full satisfaction to both its owner8
and its patrons.
Of the .older mines, the Terrible, Brown, Coin, Cashier, Phrenix,
Dives, S1lver Plume, Snow-Drift, Clift, .1\Iagnet, Argentine, Gilpiu, Cornpass and Square, Equator, Belmont, International, Steven, aud others
continue to be worked with satisfactory results.
The more recent discoveries and such of the older ones as have teen
developed onl.Y since last year, comprising tbe Violet, Curr,r, Saco, John
Bull, Nirvot, Hidden Treasure, Polar Star, G. Rogers, Lucky, Matilda
}?letcher, Hopewell, Pay Hock, Pelican, J~agle Bird, Antelope, J\.faine,
(Cold Stream,) Eureka, Seven-Thirty, Hercules, Old Missouri, Atlantic,
Shively, Killbride, Brick Pomeroy, New England, and many others are
• in active operation, and yielding large amounts. of valuable ore.
* The Stetefeldt furnace has been introduced in place of the Airey since this report
was written. I presume the preliminary roasting will no longer be required.-
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Of the tunnels but little can be said. Work has been carried on in
but. very few of tilem, and this witilout any actual result, except, perhaps, in the case of tile l\far~hall Tunnel, in wilich it is reported that a
large vein of fair ore has been found. The silort upper tunnel of the
Marshall Company has been producing ore.
The glowing promises and expectations of the promoters of the enterprise have not yet been realized, and it is quite }}robable that very man v
of the tunnels, on which consideral>le work has been done, will never
resume operations. Others, such as the .l\Iarshall and Burleigh 'funnels, ma;y be pushed to completion, and be made, when the lodes, which
they cut, are developed in depth, useful for drainage, ventilation, and
the delivery of ore. But at present the results from prospecting by
tunnels are in the highest degree unsatisfactorJ
A large amount of money has been expended in the work already
done, in addition to the other large amount paid for '' tunnel-:sites," on
which to do this expensive and unproductive work. No dividends have
been paid, except, perhaps, in one or two isolated cases, in wllich money
received from sales of stock has been used for this purpose.
On tile whole, the tunnel excitement in Olear Creek County has been
productive of no good, but, on the contrary, has been of very considerable detriment to the true interests of the countv. Asiue from tbe
numerous cross-cut tunnels, generally of short leugth, which have been
dri-ven to cut deposits of ore known to exist, there are about twenty
tunnels in the county driven across the course of known belts of lodes,
and it is a reasonable estimate to say that nearly or quite 10,000 feet of
tunnels ha,-e been driven, at an average cost of about $30 per foot. I'o
say that thh; has been an eutirely useless expenditure of money would
Le hardly jnst; but it was certainly a premature and ill advised in,·estrnent of mouey, which was needed in other awl more legitimate mining
7•

enterpri~es.

A large proportion of these tunnel enterprises had nothing but the
simple right to drive ahead in a certain gi\Ten direction for a certain
number of feet, and, necessarily, had to depend for hopes of profit either
on ore from '· blind lodes,'' struck in their course, or on ore from lodes
already owned b,v other parties. In the one case, the hope of remunerative results was vague, uucertain, and, up to tile present date, entirely
and wholly illusory; in the other, nothing but a, species of dishonest
procedure could realize profit, siucc, in the event of the striking of a
body of rich ore at a great dept.h from the surface in a vein owned by
outsi(le parties, much time would necessarily elapse before the continuity
of tile vein l'rom the surface could be proved, during which time the
parties driving the tunnel would be at liberty to extract all the ore
within their reach on either side and below them. To properly realize
what this would amount to, it is ouly necessary to consider the time
which would be consumed in sinking a shaft, say, 500 feet, a depth less
than the average distance below the surface at which the majority of
the speculative tunnels would hope to cut veins of known value and
richness. Only the fact that none of these tunnels have proven to be
the llighly profitable ventures they were once supposed by many to be,
has prevented the actual prosecution of these quasi dishonest programmes.
The question as to the greater cheapness of miuing through long and
deep cross-cut tunnels alone, it is, perhavs, not necessary to discuss
here, as in tlle event of work being actively commeuced on a11.v oue of
the lodes cut by any of these tunnels the question would settle itself,
audit would at once be found just bow far mining could be carried oa

270

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

from below upward without having communication with the smface
other than by the tunnel which cut the vein. My opinion that such
tunnels may be a valuable, and, indeed, a necessary auxiliary to shafts,
is sufficiently well known.
As the character of the ore found in a mining-district determines the
proper method of its treatment, a glance at the different combinations
of tl1e various valuable metals found in Clear Creek County may not be
uninteresting.
In the eastern end of the county the lodes were formerly worked for
the gold-ores which they contained at and near the surface; and the
deeper ores are still found. to contain varying amounts of gold; yet
now the ore even of that section of the county may properly be called
silver-ores, since the larger part of their value is in silver.
The ore is generally a mixture of two or more sulphides, such as iron
and copper pyrites, galena, zinc-blende, gray copper, and occasionally
the rarer true silver-ores. Coming westward, up South Clear Creek, a
number of lodes of gold-ores, i. e., auriferous copper and iron pyrites,
are found; but since only a slight degree of development ltas been
attained in them, and already the presence of galena is to be noted, the
belief is suggested that at greater depth the gold-contents of the ore
will be replaced by an equivalent or greater silver value. 'l'he occurrence in the vicinity of large veins of argentiferous galena strengthens
this view. In Empire, however, the lodes are characteristically goldbearing; yet the circumstance, that as greater depth is attained the
silver-contents of the ore seems to be increasing, may not be without
significance.
In Griffith district the ore may. be described as argentiferous galena
ancl zinc-blende, occasionally intermixed with iron and copper pyrites,
and with the silver-ores proper, such as ruby and brittle silver, silver
glance, &c.
At and near the surface the ores are more or less decomposed ; but in
depth the sulphides are found free from the products of decom position.
As the surface-ores are small in amount compared with the ot her ore
produeed from the mines, it is fair to say .that the ores of the district
are varying mixtures of galena, zinc-blende, and iron pyrites. The other
minerals fouud with these, such as gray copper, ruby and brittle silver,
stephanite, strohmeyerite, and argentite, altl.wugh adding greatly to the
silver-contents of the ores, are properly but accidental constituents.
The occurrence of a small amount of gold in the ores of some lodes of
Griffith district may be mentioned as a curiosity rather than as of practical value, since the amount of such ore is insignificant. Such of the
metallurgical works of the county (apart from the two smelting-works
at Swansea and Spanish Bar) as treat the ores produced in Griffith
district, employ a chloridizing roasting, followed by amalgamation in
barrels or iron pans. The re\erberatory furnaces employed for the roasting of the ore8 in the earlier years of this mining-district, have given
place to the more improved and economical appliances of modern times,
prominent among which are the Stetefeldt furnace and the Bri:ickner
revolving.cylinder, the former being in use at the Stewart Mill, and the
latter at the Gerrnania Reduction-Works, and at Professor Dibbin's mill
in East Argentine.
Of the auaptability of the Stetefeldt.furnace for the treatment of the
heavy ores of Clear Creek County, nothing can yet be said, as the
changing of Stewart's Airey furnace into a Stetefeldt furnace is just now
going on. It is to be hoped, however, that this furnace will meet with
the same degree of success in treat,i ng the ores of this county as it has
achieved at other poil:lts where it is employed.
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The merits of the Bruckner cylinder have been mentioned in former
reports. This furnace bas advantages that are much to be commended.
The ore is completely under control, both as regards the time of roasting and the degree of heat to which it is to be subjected, and is continually in motion during treatment, thereby more certainly undergoing
a complete desulplmrization and chlorination. The results obtained are
good; a high percentage of the silver is chloridized, and the bullion is
fine. Only a small amount of wood is consumed per ton of ore treated ;
and with a mill of a capacity of 20 tons per day the amount of labor
required is small. On the other han<l, the amount of "scrapings" and
'~screenings" rlumps and masses of roasted ore fi·om the sides of the
cylinder) is large when compared with tlw weigllt of the charge treated.
These lumps, however, are chiefly produced in the treatment of those
ores only which contain a large percentage of lead. No trials have eYer
been made to ascertain whether these scrapings, &c., are not sufficiently
well chloridized to be amalgamated. The probability is that they are
quite as well fitted for amalgamation as the lumps from the Stetefelclt
furnaee. The pr~ctice in the cylinder-ruills here llas been to crush and
reroast such lumps, wi'th the addition of a very small percentage of salt.
The establishment of Messrs. Crosby & Judd, of which mention has
been made aboYe, is the last built of the Georgetown reduction-workH,
and is furuished with the Crosby furnace. This furnace consists of au
inclined reverberatory through which the ore is passed by mechanical
stil'rers, and also a shaft-furnace, down which the ore is dropped after
its passage through the reverberatory. The mecllanical Rtirrers are attached to and moved by iron pipes passing through both walls of the
fumace, through which pipes a stream of water is constantly passing.
At the point where the ore falls through the shaft salt is added, being
fed bv a mechanical contrivance which both crushes the salt fine and
also regula,tes the amount delivered. The mill is SUPI>lied with a ballgrinder, which prepares the ore for the furnace, and amalgamation is
('il(~cted in iron pans. The mill is well arranged for economy of labor,
being uuilt in terraces, on tile upper one of which the ore is delivered
by wagons.
.
The power used is obtained from the west fork of South Clear Creek,
and is ample for all the purposes of the mill. Concerning tlw metallurgical efficiency of the system here employed I prefer not to pronounce
judgment at present.
The several mills in the vicinity of Georgetown, engaged in the treatment of silver ores, uow receive only flle second-clas~ ores, that is, ores
containing less than 200 ounces of silver and but a small percentage of
lead. The remaining ores are either sold to ore-lmyers in Georgetown,
who ship them to Germany, England, or the East., (Chicago, Omaha,
Saint Louis, New Ym·J\", &c.,) or are sold to Professor Hill, at Black
Hawk, or to the smelting-works at Swansea, Spanish Bar, or Golden
()ity.

There are four works here engaged in crushing the ore and preparing
it for shipping. The ore is crushed and rolled sufficiently fine to obtain
a good aYerage sample. The sampling is done either by the common
way of quartering down the whole lot of ore until a quantity sufficient
for a sample is obtained, or by forming a ring of the ore instead of a
cone, and taking two opposite quarters of it, and by repeating this operation reducing tlle sample to the proper qua{}tity. Still another method
i in use. The crusheu ore IS shoveled over a kind of scoop, about 1~
inches wide and 12 inches long, which will catch a small proportion of
each shovelful.
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Dr. J. G. Pohle, engaged in crushing ores, lias been experimenting
with a mechanical sampler of his own construction. The ore is eleYated
to a hopper, from which it falls on a slleet-iron cone 24 inclles in diameter and 12 iuches high. Tllis is provided with four slots cut in the
sl10et-irou iu snell a way that lines drawn from tbeir two correspoudiug
courses will meet in tlle head of the cone, being about 1 inch wide at the
bead and 6 inches long. That portion of the crushed ore which in rolling 0\·er this cone will fall through the slats, (about G~ per cent. of the
whole bulk,) constitutes the sample, which is coll«:>eted by a funnel under
the cone, and is, if tbe amount should be too large, subje<..;ted to tlle
same process again. The remainder of the ore falls into a hopper, from
which it runs directly into ore-bags. The whole maehiue is cased in,
and the sample is out of reach during the process. The macbiue answers its purpose apparently well, there being only sligllt differences
in the assay of samples taken by the ordinary \Yay and tllat of the
machine.
Tlle price paid during the year by. ore-buyers averages about as follows:
Assay ounces per ton.

Paid per ou!lce (currency.)

2GO ... _. . . . . . . . • • . . . • . . . . . . . . . . . • . . . . . . . . . . . . .

$0 SO

to $0

90 to

300 . . . . . . . . . • . • • . . . . • . . . . . • . . • . . . . . . . . . . • • • . .. •
300 . . . . . . . • . . . . • . . . . . . • . . . . . • • • • . . . • . . . . . . . . . .

85
95

95 to 1 00
1 00 to 1 05
1 05 to 1 10
1 10 to 1 15
These prices were paid for average quantities of ores; in case much
lead was present, tile prices paid were better, averagiug about 5 cents
per ounce more, or $1 for every per cent. of lead above 30 per cent., and
if tlle ores were -very zincky, a correspondiug deduction was macle. Tile
scale of deduction made by Professor Hill is as follows:
400 . . . . . . . . . . . . . . . . . . . ......••........ _. . . . . . .
500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
GOO ...•.. ·..••.•.•••.•.•.•••••• , • • • • . • • • • • . . . . •

Zinc present.

2 to 5 per cent. deduct .. _. _.. _
5 to 10 per ceut. deuuct . ......
10 to 15 per cent. deduct ......
15 to 20 per ccn t. dell net ... _..
20 to 25 per ceut. deduct .... _.
2G to 30 per cent. deduct ......
30 to 35 per cent. deduct .... _.

Up to 100 ozs.

100 to 150
ozs.

150 to 200
ozs.

200 ozs.
and more.

Per cent.
3

Per cent.

1-'er cent.

Per cent.

2t

2

6
9

12
14
16
18

5

7t

10
12
14
16

lt

4
6
8

3

4t

6

10
12
14

8
10
12

vVith an average ore the difference between the silver value of the
ore and the price paid for it, according to tlw above price-list, is as follow s :
Ounces per ton.
Difference per ton.
250 .•.......... _.•.. $15i> to $142
300 ................. 156 to 141

350 . . . . . • . . . . . • . . . . . 165 to 147

Ounces per ton.
Difference per ton.
400 ........ - .....•..
to $149

snag

500 .............. _. 1G6 to 141
GOO. • . . • • • • • • . • • .. • • 193 to 1G3

being a margin of about from $145 to $175 per ton in favor of the orelm_yers, tl.te cost of crushing, samJ)ling, assaying, sacking, aud shippi11g
to New York being about $50 to $55 per ton. That this is an exorbitant
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charge on the miner of the ore is w~ry m·idPnt. The freight-item alone
should be sufficient to pay all costs of reduction in properly-constructe<l
reduction-works at home.
The mining-indu&try of the county demands the establishment of
thorough metallurgical works, in which all the ores raised in the county
could l>e thoroughly and economically treated, and in which not alone
the silver, but also lead and other valuable metals could be saved.
Such an establishment ~boul<1 be provided with an ample amount of
capiral, and be prepared to pay cash for any and all kinds of ore offered.
Hegarc.ling the rich silver-ore of the Georgeto\Vll districts the plan to
be pur~ued might be: 1. Very careful hammer-c.lres:sing of the ores in
order to separate as much as possible the galena from the zinc-lJlende,
by which would result: a, galena-ore~, b, drPssing-ores. 2. Treatment
in complete dressing and concentrating works, the products of which
would be:
a. Smelting-ore:
act. Gal en a.
bb. All other products of the dressing-machinery assaying over a
certain amount, say 250 to 300 ounces per ton.
b. Amalgamating-orcs:
·
aa. All such products of concentration containing not enough silver or lead to be sul>jected to smelting, but consisting mainly
of zine- blende and iron pyrites.
bb. All "tailings" and slimes too rich to be thrown a. way.
c. Tailings too poor to be subjected to further treatment.
The main principle upon which such concentrating-works should be
mmwgetl woul<l be not to subject any of the finer proLlucts of cruslling
to any dl'essing whatever, on account of the great Joss of silver whicll
wou1d illevitably result, owing to tile frequently very fine distribution
of t!Je silver-ores proper through the gangue, and their specific gravity.
By such a process it would be possible with little more expense to
sare a great proportion of the lead contained in the second-class orcs,
now entirely wasted, and to have the amalgamating ore nearly free of
galena, the great obstacle to chloridizing wasting.
Concerning the treatment of the amalgamating-ores, it would probably
be found that leaching with a solution of hyposulphite of soda, after a
thorough chloridizing roasting of the ores, would be found to be a
cheaper and better metbod tilau amalgamation.
The smelting-works would consist of roasting-furnaces for the preparation of the ores for treatment in blast-furnaces for lead riches; and
probalJl,v reverberatories of iron pyrites could be had cheaply to make a
matte from such ores as did not contain enough lead to be smelted for
lead riehes.
·
1\Iany of tile ores, principally those extracted from the lower workings of the mines, contain a large perc~utage of zinc, in fact so much
that it bas become quite difficult to dispose of such ores. In such dress- ·
ing-works, as above referred to, the second-class ore derived from the
dre~sing-machinery would contain a high percentage of zinc. Proper
works could treat this ore for zmc, and the remaining residue for silver.
Below is appended a brief notice of some of tile more important mines.
of tue districts around Georgetown. The Pelican lode, probably the
1iehe~t in· Griffith district, is situated on Showman Mountain, about 700
fpet above the level of the creek. The vein was first opened in 1\ia,v,.
1871, and since tJ:.at time has been con8tantly under dev-elopu:::ent. The
crevice is very wide, increasing in places as much as 20 feet.
18

1\1

274 MINES AND MINIKG WEST OF THE ROCKY MOUNTAINS.
The ore-vein, varying in thickness, but always present, is from
inches to 4 feet of first-clasR ore, while the amount of second-class ore,
i. e., mineral mixed with gangue, is very great, some of the lower work·
i11gs in the mine showing as much as 1~ feet of this class of ore. The
lode has been opened by a series of cross-cut tunnels, conuected with
shafts in the vein, and the length of drifts now open is nearly 2,000 feet.
All the ore produced from the Pelican minC', and it amounts to over
$500,000 in valu~, has been produced from these drifts and shafts, as
· no stoping has been done.
The ore produced is of the character usually found in the lodes around
Georgetown, galena, ziuc-bleud(', with stromeyerite, gray copper, and sil-·
ver glance, specimens of which, weighing several · pounds each, haYe
been found. The first-class ore varies in Yalue from 350 to 1,000 ounces,
the second-class ore runs from 15 to 250 ounces, and a very large amount
of third-class ore worth 50 ounces per ton can be readil,v mined
whenever there is a market for ore of tllis grade. The peculiar state of
affairs existing in Clear Creek County regarding the disposal of ore,
bas prevented the raising of any but high-grade ore from this mine.
The first-class ore from the Pelican is now slJipped to Europe, and a
small amount of the second-class treated at the Stewart l\fill, but, as
before stated, no effort is being made to raise any amount of mineral,
only such as is mined in the work of opening the lode being disposed
of, and not all of this.
A very careful estimate of the value of the ore in sight is that it is
worth $1,500,000, and recent developments in the shaft sunk from tile
lowest level increase this sum.
· The ore found in the lowest working is of good quality, and in placeR
is found in solid veins of 3 feet iu thickness. All things considered,
the Pelican is the most valuable lode of silver-bearing ore in the Territory, having the largest crevice and the greatest amount of rich ore. The
owners, Messrs. Streeter & 1\IcCunniff, have confined their operations
only to the opening up of reserves of ore, and of doing other work in
the development of their property.
On the Brown lode, since its sale to Mr. S. B. Chaffee, the present
owner, considerable work bas been done, an operations being based on
the necessity of placing the mine in good shape for future working, by
sinking shafts, running drifts, &c. The ore-yield of the mine bas, con·
sequently, been small.
In the Terrible mine work has been constantly and vigorously prosecuted, and probably nearly one-half of the ore milled by .1\Ir. St(-'wart
was second and third class ore from this mine. Tlle greater part of the
improvements made on this lode has been on the west part of the vein,
owned by tlw Tenible Silver-l\1ining Compauy, the yield of which has
been 110 tons of the first-cla-ss ore, worth $500 coin per ton; 556 tons
of the second-class ore, worth $135 coin per ton; 857 tons of the tlJirdclass ore, worth $45 coin per ton. This company has built a mill-tramway from the month of its tunnel to the ore-house at the foot of the
mountain, and has adopted a rough system of concentration by bandjigs, by which it has dressed 145 tons of second-class ore from the thirdclass ore, 8 tons of "·hich was rated as first·class, and shipped with their
other first-class ore to Europe.
In the eastern part of the lode the Clark Mining Company has been
mining with success. The first-class ore, about 30 tons, was shipped to
Europe. This mine has been much hindered in its development by the
lack of proper facilities for the treatmer-lt of second and third-class ores.
The 'l'errible lode alone could nearly keep the Stewart lUill fully em-
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p1oyed. The Cold Stream lode, formerly the Maine, is being placed in
a condition to yield a steady supply of ore, of which an abuudance is to
be found below the upper workings, which gave the Maine its prominence. It is proposed to sink two shafts and connect them at proper
intervals by levels. This will be a work of time, and, inasmuch as
nearly all the ore within reach was extracted before the mine was sold,
the 3'ield of the mine during the last half of 1872 was not as great as in
former months.
The Hercules and Seven-Thirty lodes (two locations on one and the
same vein) have been extensively worked during the ,year, although l_itigation between the owners of the two lodes has, undoubtedly, interfered
with the ;yield of the 'Tein. The ores from these mines are rich, and their
total production has been about 175 tons of a value of over $50,000. It
is to be hoped that the suits between these two mines will be settled during 1873, and that their development may proceed without any further
disturbance.
The Cashier lode, on Sherman Mountain, bas been but little worked
by the company owning it, and its ore-production has been almost all
from lessees' work.
The Iron-Drift and Silver Plume have. been in constant and active
operation during the year, and with remunerative results.
The Dives lode, and also the Laura Dale, in the same vicinity, have
been worke<l during the year with highly satisfactory results.
On Brown Mountain, about one mile west of Brown Gulch, a belt of
lodes has been discovered and opened during the summer, of which I
may name the Atlantic, Pacific, Shively, Kilbride, and Brick Pomeroy,
all of which carry regular seams of 2 to 6 inches of very high -grade
ore, assaying from 425 to 650 ounces per ton on an average. On Brown
Mountain the old Missouri, Coin, Silver lode, Mammoth, Glasgow, and
others have been actively worked.
On Sherman Mountain several other lodes besides those mentione<l
above have been in active operation, namely, the Hopewell, Payrock,
Eagle Bird, Antelope, Eureka, &c.
On Democrat Mountain a group of lodes, prominent among which are
the Oliff, West Junction, Lucky, Gala, Polar Star, Providence, and Fred
Rogers, haye been opened and yielde<l a considerablequantityof good ore.
These lodes have all been developed to a greater or lf'ss extent, and
have most excellent prospects. A wagon-road up Broad Creek would
greatly facilitate the development of these mines, and provide for the
easier delivery of their ores, which, so far, are mainly those usually
fonod on the surface of all the lodes in this vicinity. They are of a high
grade. These lodes are all being actively worked.
The Saco lode, situated on Leavenworth Mountain, is one of the late
rich di"scoveries that have stimulated mining affairs in this vicinity.
The lode is opened by a series of drifts and shafts connected with a
cross-cut tunnel. The ore from the lode is ricll, and has assayed as high
as 1,330 ounces per ton in mill lots. The total of ore mined during the
last fiye months (since the discovery) has yielded the owners somewhat
over $55,000.
Other~ lodes in the same locality, such as the John Bull and Ni-wot,
-;}ear the Saco, have been worked \vith most satisfactory results, the
ore furuished by these lodes being of remarkably high grade, containing as much as 1,500 ounces per ton by mill samples. The amount pro:
duced is difficult to estimate, but is large.
The Equa~or, once one of the-leading mines of the district, has been
leased to a number of miners, and from their workings, mainly in the
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surface-openings of the lode, much rich ore was taken. There seems to
be no probability of the early resumption of work by the company O\Ylling the mine.
The Argentine, a large vein of argentiferous galena, late in the year
furnislled quite an amount of ore of a desirable grade and quality. The
percentage of lead in the ores from the Argentine is large, audits silver
contents are as high as 175 ounces per ton.
The Gilpin or McClellan, worked on a lease, bas been productive, and
bas, without doubt, paid a good profit to those working it.
Of the other lodes located on Leavenworth 1\Ionntain, which have been
·worked during the year, may be mentioned the Ocean· Wave, Colorado,
Central, Hidden Treasure, Compass and Square, Alabama, 0. K., &c.
The Stephens lode, situated in \Vest Argentine district, has been constantly and profitably worked during the year, yielding an average of
30 tons per month of good ore, averaging 150 ounces in silver per ton,
with a high percentage of lead. This lode is owned by a company who
are conducting their operations with economy and ability.
The International, Belmont, Owlet, Fortnnatus, Corey, &c., have also
been worked more or less, being somewhat dependent on climatical
changes.
Even a short description of the many lodes that have been in operation during the year would take up too much space, and, therefore, the
notice of those given above must suffice.
In general, it may be said that nearly all of the older mines that have
been productive in former years have been in operation during the past
year, and that the result of their workings is in the highest degree
favorable. The later discoveries, nearly all of which yielded unusually
rich ore, have had tlleir share in increasing the ore-product to an amount
very much greater than in any pre·dous year.
.
The mines in the eastern end of the county have been worked to a
greater extent than in any year since their surface-ores were treated for
the gold they contained. Tlle ores still contain more or less gold, but
notwithstanding this fact, the lodes carry now mainly sih'er ore8.
The principal mines are the Seaton, Crystal, Edgar, Whale, Knkill,
Veto, Queen, and Franklin, and the ore obtained was almost entirely
sLipped to the works of Professor Hill, at Black Hawk. The establishment of smelting-works at the Whale 1\Iill, at Spanish Bar, and the completion of the mill at Masonville, (Airey furnace,) will give a home-market
for the ores of this section of the country. The yield from tlle miues
mentioned above has been large during the past year, and bids fair to
be still larger during 1873.
Attention has been again turned toward the placer-mines of South
Clear Creek, and in the bars along that stream. The yield of gold
fi.·om this source during 1872 has been about $24,000 coin, and it is Yery
probable tllat this yield will be largely increased during the coming
year. Mining on these bars will be carried on in future in a more systematic manner, and steam-power wiU be employed for drainage in such
of the claims as need it. Drifting on the pay-streak in the heavier deposits of gravel will be done, awl all the modern and more improved
appliances of placer-mining will be used in such of the claims as will
permit of hydraulicldng or sluicing.
It is higllly probable that work will be commenced in the mines in
Cascade, Trail Run, and other districts that have been neglected during
the past few years.
Cascade district contains a number of silver and gold bearing lodes,
the ores of \Vhich are found in large quantit~T· 1\-feaus of reduction are
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DN•<led there, and when these ~ue furnished there is no reason why this
di'trict should not furnish a valuable addition to the product of the
county.
Trail Run and other neighboring districts contain a large number of
old-bearing lo<1es, prominent among which may be mentioned the
Cayote, Kelly, and Freeland. Under proper management, and with a
uerative home-market for these ores, these districts will be again
·JXIll>nlatell by busy and prosperous miners.
tllis section of the· county and Georgetown is a scope of
country which, although more or less worked in former years, has beeu
for some time neglected. The ores contain both gold and silver, some
of the veins being characterized by unusually heavy bodies of low-gracle
argentiferous galena. Under the stimulus of improvements ill neighboring districts, and the advent of a railroad up the. valley of South
Clear Creek, these districts will again receive the attention which their
veins warrant. ·
As we approach Georgetown the value of the ore found increases, and
a !~hort distance l>elow the junction of the Empire Fork with South
Clear Creek several lodes 9f proved nllue are now being worked. These
otles, prominent among which are the Oshkosh and New England,
contain the same character of ore as is found around Georgetown, and
he ore seems to be of high grade and in good quantity.
The prospect for the corning year is in the highest degree favorable.
:\Iiuers' Heduction Company, a home organization, under the supertlency of J. A. Stewart, propose to erect a large mill, with a Steteehlt furnace, during the coming year; and it is probable that a mill
ith ten Briiclmer c.vltnders will replace the now worn-out mill of the
an He<luction-Works.
The completion of railroad communication between Georgetown and
the ralley will have a great.effect in increasing the amount of ore mined
the county. The awakening of new interest in the gold-mines of Emand other auriferous districts assures a full supply of iron and coppyrites for tlle matte smelting-works at Swansea and Spanish Bar,
tile stimulus of which there is no doubt bnt that the more unand unworked districts, Daily, Cascade, Trail Run, &c., will retheir dne share of attention.
The results of the mimng operations in Clear Creek County during
past year have gone very far toward establishing a general (legree of confidence in the mineral wealth of the county, and all legitimate miuing enterprises, based on good property, \vill hereafter be Yery
much more successful than in former years.
The amount of ore raised and disposed of in the county during the
year is not less than 5,8GO tons, and the bullion product is as folBullion product, cgin.

S. R. Company worked 1,059 tons ..•......... ---- .... ---- __ ---· $126,4~~2 50
& Nichols workec1198 tons ........ ____ ·--- ______ ----_----_----_
32,911 98
3, 842 90
Crosby worked 50 tons _______ . _____ . __ : ___ . ____ . __ . _ ... _ .. _...
and Whale (matte) worked 250 tons __________ .... -----_---·--35,000 00
from Idaho). __ .. _____ .. _. _______ . ______ . _..... _. __ . ___ . .
2.), 000 00
pitelmatwu:al Mill, (Professor Di bbin) worked 150 tons_ ....• _.. - .. _.... _
42, 000 00
Total of gold, silver, and matte, coin value __ ...... _ •..• _..... . . . .

265, 187 43

The following is ·the amount of ore bought and shipped to the East
Europe-: .
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N arne of buyer.

\Vnliam Light ....••...•....................... _.
J. I'. Airey&Co ........ ·----- ·-·--- ......•.......
F. T. :Marsh all ... _.... _. . . . . . . . . . . . .....•... _.....
\Villi am Bement ... __ ....... _. _........... _..•...
Terrible Lode Mining Company . _....... ____ ..• ..
Terrible Lode Mining Company, (East) ........... .
J. G. Pohle .........•.......••.......•......•.....
J. Snider ........................... -----·........
G. C. H. Gray .............. ----·· ...... -----·....
Jay W. Smith, L. G. Calkins, Bagley & West,
Snowdrift mine, Silver Plnme mine, W. W.
Glenn .............. -- .... --- .•...... -.. . . . . . . . .
Various sma,lllots .... _..•. _... _. __ .. _. _ .• _... • • . .

No. of Contents in
ounces of Coin
tons.
silver.

191
235
385
121

47,750
47,000
146 272

110

30
140
154

44,000
12,000
5H,520
W,293
98,1:Z8

416i

81, 162
9, 000

244

30

4o:ooo

104,942
11, G37

T~tal .••••.. : ••...••••••...••••••••••.•.•. ·12,056t ----;343,125 ~ -~831, 556

•Average coin-value of all ore shipped to tl~e East or Europe, $4:04.35.
Iu addition to this there was shipped . to N. P. HilFs works, at Black
Hawk, 2,125 tons, coutaining 314,500 ounces, worth $406,G48 coin.
The total production of Olear Creek County is therefore as follows:
Coin.

Bnllion ancl matte ........••....... ---- ..• ---. . • • • . . . . . • • . . . . . . . . . . . • .
Ore sllippccl East, &c .....••••••. ------ .••••. -----------·.............
Ore sold toN. P. Hill .....••••. -·-· ......•••..•.. --------.----.........

$265, 18i 43
831,556 00
406,648 00

Total ...•• _ .....•.•...••••... - .•.. -.--. --- .. -.... . . . . . . . . . . . . . . 1, 503, 391 4:3

The above does not include the value of any ore miued awaiting treat·
ment, or in proce.ss of treatment, but represents the actual value of the
ore worked or shipped during the year 1872.
Enzpi'r e.-In Upper Union district, and about four miles from Georgetown by tlte wagon-road, is situated the town of Empire. Upper Union
district was located in 1860 by a, party of prospectors and placer-miners
from the "Gregory Diggings,'' now known as the Central Uity Gold
Region. The existence of gold below and on the slopes of Siln:'r l\Iountain was soon an estn bUshed fact, and the ba~is for exteu si ve operatious.
Ditches were constructed, and the other preliminary work of a placermining camp done. The yield of the precious metal at once rose to a
large sum, aud the existence of Empire aud Upper Empire was asstued.
A comparatively small amount of skill and knowledge is necessary
for success in any rich mining-camp, and fortunes were soon made in
Empire, but too often quite as quickly lost.
The history of this district is by no means an uninteresting one. Rich
placer and surface quartz from lodes were quickly discovered, and yielded their golden contents readily. The two towns soon assumed importance; stage-lines provided communication with the outside world. merchants established their stores, labor was abundant and well remunerated, and such rude and serni·barbarous luxury as the distance of the
place from civilization would permit, was freely indulged iu. Champagne suppers, celebrated '' big runs," and whatmrer else money could
lH'ocure in Colorado was to be had in the city of Empire. But, unfortunately, a ,~ery few years of such mining as wat; in vogue in Empire
from 18Gl to 1864, sufficed to exhaust the placer-grounds; and surfacequartz is only too apt to terminate in ''cap" or iu iron pyrites.
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The rise of Empire was rapid, and its fall was nearly as rapid. With
iron pyrites came a cessation of big runs; charr•pagne suppers were
soon too costly for the miners' or mill-men's pocket~, and a migration of
the floating population to some ''pound diggings" in other more faYored parts of the Territory began. Six stamp-mills, with 94 stamps,
were soon idle, since with the knowledge of treating pyrites then extant
in the county these mills could no longer be run with success.
The district had produced nearly $2,000,000 in gold, and had supported
a population of about 1,000 men. A number of large and valuable
lodes bad been found and developed to a certain extent,, that is, all t be
snrfhce-quartz had been extracted, an<l ''cap:' or iron pyrites reached.
Abont this time it was discovered that gold lodes had a marked value
in New York, and soon the era of stock-companies and speeulation srt
in. Greenbacks were plenty in Bmpire agaiu; new mills were erected,
nnd the "peocess mania" took entire possession of too many of the
eastern superintendents. The history of Oolorado in this respect is the
history of Empire. Everything, from superheated steam to tobaccojuice, was tried on Empire ores. Glo,ving promises of success made to
Eastern stockl10l<lers were sncceede<l by disastrous failures, and confidence in the resources of the district was again shaken when assessments instead of dividends were the outcome of all endeavors and
hopes.
A_ year of such work sufficed, and as company after company suspended operations, often <leeply in delJt, "'"ork for the laborers of the
community was not to be had. The population of the district rapidly
melted away, and soon but a corporal's guard of rnen, too <leeply interested or too confident of final success to leave the place, remained behind. The town, with its pretty houses, was nearly empty; the once
constant fall of the stamp was beard no more; and a district filled with
rich lodes and all desirable facilities for working them, was left in a H.ip
Van Winkle sleep to await the day of cheaper labor and tho advent of
a method of treating "rebellious" ores. Such, in brief, is the history
of Empire, a district characteri~ed by the grt>at size of its veins and the
abundance of auriferous iron and copper pyrites contained therein.
With the advent of railroads into Colorado came a better-educated
class of men; the reckless superintendents of former ''flush" times took
their departure, and were succeeded by men interested in the successful 'vorki11g of the mines under their charge. The smaller stockholders
in Eastern companies withdrew, and soon a few men of wealth controlled the operations of the largest companies. The establishment of
tlle \Yorks of the Boston and Colorado Oompany, (Professor Hill's,) in
Black Hawk, and its success in thoroughly treating the ores of that
section, gave new energ,y to those interested in the mines of Empire.
The lmil<ling up of Georgetown, and the successful working of the
siln'r-ores of that region, began to attract. attention to the other mineral
resources of Clear Creek County, and the patient, constant iew who had
stood by Empire once more took heart.
Duriug the early part of 18i2 the Swansea, Colorado, Smelting all(l
SilYer l\1Lting Company "limited,'' an English corporation, commenced
the erection of smelting-works at Swansea, a point at the juuction of
the Bmpire Fork of Clear Creek with South Clear Creek, and the mineowner~ of Empire began to think of their long-deserted gold-mines on
SilYer Mountain. During the year Dr. George C. l\lunsen, agent for F.
~ehnehanlt & Sons, of New York, now the owners of the property of
the former Knickerbocker Gold-lUining Uompany, of ~he Tenth Legion,
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and other gold-bearing lodes in Empire, began operations on the
Legion.
To resume operations on the property of defunct company is often
quite as difficult a task as to commence de ?W'VO on an nutoucl1ed vein.
Such at least was the case regardiug the Tenth Legion, for in addition
to the l<>gacy of rickety shafts and poorly-timbered drifts, left by reckles
miuers and superintendents of former times, the excessive sublliyisions
of the lode interfered with its tlwrougll development.
The following sketch shows tbe condition of the lode in this respect;
-uhe fig·ures athlChed to the different subdivisious represent each the
leugth of the property of a separate owner:

a

25

75

66~

3~

42

23

33

36 {

A

n

-

1

33~

25

25 16f

A, Discovery shaft.
B, shaft, 188 feet deep.

That such a subdivision of the lode i~ iujnrious to its profitable working is evident, and we can but hope that the efforts for the consolida.
tiou of the smaller interests will be crowned with success.
The Tenth Legion is aJarge veiu, the crevices betwc:>en walls seh1om
beiugle.ss than 91feetwide. In the bottom of tile deeper shaft, 188feetitt
depth, and the oue through which future developments will be prosecuted, there are t\\·o veins of ore, one on the north side of the crevice
of 3 feet, and one on the south side of 4.feet, separated by a "horse" of
2 feet 4 inclJes in tllickness. In re-timbering this shaft, anu at a Jepth
of 9G feet from the surface, a \ein of iron·pyrites of, at first, 4 inches in
thickness was found, whicll afterw~rus increased to over 2 feet of solid
ore. This new vein, of which no former record is to be bad, differs in
clip from the apparent dip of the main one, but is probably part of the
·vein separate<l by a "horse" from the larger part of the lode. The ore
from this vein is rich in copper, carrying as high as 12:! per cent. of that
metal, together with 7 ounces of golu and 20 ounces of silver per ton.
In the bottom of the deep shaft the ore averages well, the results from
thirteen samples, assayed by Dr. John Torrey, of New York, being $84
gold per ton. 1'he mine, as at present opened, will furnish about~ tons
of ore per day, ·and, what is worthy of notice, only one-third of tbis is
stamp-mill ore, the remaining two-tl.Jirds being pyrites so well couceutratfld as to be fit for the immediate use of the smelter. It is the intention of the present owner~ of this lode to reserve all smelting-ore, and
sell the same to either or both of the two smelting-works now established in Clear Creek County. The remaining ore will be crushed in
the stamp-mill belonging to t1ie same parties tllat own the mine.
The mill is located about one and a quarter miles from the mine, and
is connected therewith by ~. good wagon-road. It contains 20 stamps
awl three pans, and is furnished with power from an 18 foot wheel, (with
8 feet face,) the '''ater being conveyed through a covered flume from a
substantial dam. The. stamps now drop not to exceed. 2-± drops per
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minute, and fall from 15 to 19 inches. It is proposed, howc~er, to give
them less fall and drop them at the rate of 40 drops per millnte. 'rhe
stamping-ore will be passed through the mill, and the tailings to a.
concentrator. The rrsulting dressed ore is to be treatefl in fiat iron
pans with the use of chemicals. The experience of 1\Ir. :Munson, gained
in the former runuings of the mill antl from experiments made on 500
and 1,000 pound lots within a year, has enabled him to treat iron pyrites
in the manner described, and at a cost for chemicals of not over $1 per
ton, with a high degree of success. The results from the last series of
experiments, and with check assays of both ore and tailings, show that
he obtained from 65 to 92 per cent. of the coin value contained in the
ore treated, and the bullion obtained was from -,('<f0°0 to -l-o\-l"o fine in gold.
Tllis too was from stamp-mill tailings, antl from raw ore, assaying about
$~0 in coin per ton.
With a careful sorting of this ore into two grades at the mine, and
the treating of the stamp-mill ore in the manner dPscribed, the management leaves but little more to be tlesired. Tl.le smeltiug-ore will find a
ready market, and will materially assiRt in the development of home industry, by permitting a larger amount of the silver-ores of the count,y
to be treated in Clear Creek County, the hon-pyrites being very desii·able as a fluxing-material.
Particular mention has been made of the Tenth Legion lode, for the
reason that this is the first of the many gQod lodes of this district in
wllich work has been resumed. · In addition to this, there may be named
the Silver Mountain, Liebig, Humboldt. Rosecrans, Gold Dirt, Conqueror, Atlantic, Livingston County, aud Great Equator lodes, all more or
Je~s developed by shafts or tunnels, and all capable of yielding a large
amouut of gold.-l>eariug ore, carryiug more or les~ copper.
It is highly probable that, during the coming year, nearly all the
aboYe-named lodes will be iu active operation. The work of conneetiug the Silver Mountain lode with one of the tunnels of the .Bay
State Mining Company i~ now in progress, and, as lJut a short distance
remains to be driven, it is proJ::mble that this valuable vein will be prodnetiYe in a short time.
:Jiention has been made of the works of the Swansea Colorado Smelting and Silver-l.Vlining Company, located a short distance below Empire.
The method of trea1ing ores in this establishment is identical with that
of Professor Hill's in Black Hawk, i. e., a smelting for matte, in wllich
is concentrated the gold, silver, and copper contained in tbP ore treated.
The compauy began operations in April last, and have had, owing to
the d.illicnlty in procuring a sufficient supply of iron-pyrites, only about
oue month of stea(1y work.
The works have lJoth steam and water power, and are pro·dded with
a large crusher and rolls. A number of kilns, of a capacity of 10 tons
each, are used for the preliminary roasting of such of the ores as need
it. A reverberatory roasting-furnace is also used for this purpose. A
smelting-furnace (reverberatory) recei,·es the roasted ore and fluxes, and
the matte and slag are obtained in a manner similar to that of Professor
Hill's. The works, which have at present a capacity of 8 tons in tweutyfonr ltours, are under the management of :Mr. Richard Pearce, and se0m
to be managed with the same degree of skill and business-tact that
characterizes the investment of foreign capital in metallurgical works
iu this Territory. The workmen are nearly all English.
At present the matte is shipped to Swansea., Wales, for further treatment, but it is the intention of Mr. Pearce to shortly make the proper
arrangements for the extraction of the silver from the matte produced
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by Ziervogel's process, the remainder of the valuable metals to be
separated in Swrmsea,_ to which place the matte, after treatment, vl'ill
continue to be sent.
With the certainty of a large and constant supply of iron-pyrites from
the Empire mines, and which the recommencement of mining in that
district seems to assure, the works will certaiuly be enlarged during the
coming year. Almost any amount of silver-ores can be·obt~iued from
the mineR of Griffith district, and the future of the establishment is a
promising one. vVith plenty of ore of a good gra<le in both gold and
silver, an<l with wood at $4.25 per cord, with a certainty of a railroad
passing within a few hun<lred feet of the works within nine or twel\e
months, there can be no good reason why the ores, both of silver and
gold, of the western part of Clear Creek County should not be thorougllly and economically treated at home. Owing to the difficulties
mentioned above, th~ production of the works for the year 1872 aggregates but $20,000 coin.
SUMl\ITT COUNTY.

This county, the least populous, though not least prosperous in the
Territory, is the extreme northwestern county in Colorado, and embraces the area west of the main range, and north of 390· 31' north latitude, being auout one lnmqred and :fifty miles in an east and west and
one ht:mdred and :fifteen miles in a north and south direction, and including, within these limits, about seventeen thousand square miles of
snr1ace.
A number of passes across the main range afford an entrance into
Summit County, the principal one of which is the Ta.r ryall Pass, from
the bead of Tarryall Creek (a tributary of the Platte) to Breckenridge.
A wagon-road from Georgetown to l\iontezuma also exists, but, owiug
to its unfortunate location, and the steep grade on which it is built, it
is but little used, except during the summer months, and then only as a
trail for jack-trains, and for traYel on hor:seback.
Aside from a partial development of a few of the mineral resources of the county, and this, too, in ·the small area around the beadwaters of the Snake, S'\'i·an, and Blue I{ivers, the county is, to-da,y,
nearly as wild and unimprmTed as it was when first entaed by white
rneu. Dense bodies of timber cover the mountain8, cxtendi11g from the
timber-line, which is, on an average, about 11,000 feet above sea-level, to
tlle valleys of the stream.
Tllese valleys are covered with heavy growths of nutritious native
graRses, prominent among which are red-top, timothy, blue-grass, hunchgrass, white-clover, anu wild oats. Tlle.v are admirably adapted for
graziug purposes, and probably for the raising of tlte more hardy of the
small grains.
The principal towns of the county are Breckenridge, the county-se.at,
and headquarters of the placer-mining interest, situated on the Blue
H.iver, and .Montezuma, a small mining-camp on the Snake, the post-office, and depot of supplies for the Snake River mines.
The principal business of the count.v is placer-mining, which has been
st~auily prosecuted since 1860, and which bas been generally remunerative to those engaged therein.
Within t.he scope of country extending from the head of the Swan to
the bead of the Blue. River, and down tbis latter stream for a distance
of about twenty miles, are a number of tributary gulches emptying in to
the Swan and Blue Rivers, and it is in these gulches that most of the
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placer-mines of the county are to be found. Aside from the mineral
resources of the county, the most prominent object of interest are the
Hot Springs, situated on the Grand River, and reached by a good trail
from Breckenridge. These springs are remarkable for their size, and
f(>r the temperature of their waters, which is 1120 F. at the point where
the water issues from V'he earth. The water has a decided sulphurous
taste, and a not unpleasant sparkle. The springs are in good repute,
and are mucl1 frequented by Indians as well as whites.
'l'he population of Summit County is extremely variable, being
gTeatest in summer when the mining is at its height, and dwindling
down to a comparatively small num})er in the winter-months, a condition
of affairs peculiar to a country that relies solely upon an industry which
is dependent on the seasons for its successful prosecution.
There are four saw-mills in the county, and lumber is worth from $30
to $35 per 1,000 feet, the latter price being tor sluice-lumber.
Labor, during the mining season, commands from $3 to $5 per day,
averaging about $3.50 per day for the season. During the past year
about two hundred and fifty men have been engaged in mining and
accessory work, such as ditch-building, &c. The total product for the
year, including the value of. the ore and lead riches shipped from the
Suake RiYer mining-camps, will not exceed $125,000 coin value.
During the past season the process of "booming" has been inaugurated in Summit County. This consists in collecting water in a proper
reservoir, of large capacity, and discharging a great volume of it at
once, thereby removing an amount of gravel impraeticable by any other
means. Notwithstanding the great volume of water used, and the
amount of gravel kept in motion in the flume in a state of t.hick mud,
the results seem to be favorable as regards the collection of gold. Large
areas of g..round can be worked by this method, which cannot be mined
profitably by other ways. Ground which, by the ordinary hydraulic
process, pays $3 per day to the hand, can be made to yield $25 a day.
The extensive application of ''booming" to many of the gulches of
Summit County cannot fail to raise the gold-yield of the county.
Commencing in the extreme southern part of the mining-districts of
the county, and on the head of the Blue River, the first mining-camp is
that of Bemrose & Co., in Hoosier gulch, a tributary of the Blue Hi\'er.
This company is working in an old side-channel in good pay-gravel,
overlaid with cement. Four men are employed during an a\'erage
season of only two aud one-half months, caused by the earl.r failure of
water at the location worked, which is over 10,000 feet above sea-level.
The ground pays about $12 p~r day to the hand employed.
In this immediate neighborhood is situated the Vanderbilt, a free-gold
lode in q nart:;,ite. The crevice is irregular, varying from G to 12 inches
in width. The ore averages well, and many exceedingly rich specimens
htwe been found. The lode is uot being actively worked.
On the hillside of the second gulch north of Hoosier gulch is situated
the Hunter lod~:J, a vein of silver-bearing ore, opened by a shaft of 30
feet in depth. The ore-vein varies from 3 to 8 inches in thickness. The
ore consists of galena, gray copper, and blue and green carbonate of copper, and carries from 40 to 1,000 ounces in silver per ton. Several
tons have been shipped to Newark, New Jersey, averaging about 300
ounces per ton.
On the Blue River, a short distance above, south of Breckenridge,
l\Iessrs. Crone & Fuller are sluicing on a side· bar, employing three men
for au a veragc season of four months, the ground paying about $5 per
day to the n.um.
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Below this claim 1\fessrs. Sheppard & lVIcNasser have ground opened
preparatory to booming next season.
Immediately below Breckenridge, in what is known as '' Klack's
gulch," probably an old side-channel of the Blue Hiver, Greenleaf & Co.
(Springfield Mining Company) are employing twehTe men. They are
using a 3-foot flume, dumping into Blue Hiver. The ground iu paying
finely.
Opposite BreckAnridge, in Lomax gulch, the same firm is booming,
employing three men, with fair results.
On Corkscrew patch the same firm is booming, emp.loying two men.
The ground is not yet fairly opened, but prospects well.
Jones & Hunter are mining in Yuba Dam patch, below Breckenridge,
employing two men in booming; pay averages $7 per day to the hand.
In Iowa gulch Adams & Stahl are booming, e_mploying six men.
During the past season the gulch has produced about $6,000, the length
of the season being about four months.
On the same hill, and south of Iowa gulch, Hopkins & Hoopes have
opened. ground preparatory to booming. The ground prospects well.
In Illinois gulch, a tributary of the Blue, and emptying into that
stream just above Breckenridge, Colonel Fuller is mining. He is also
booming in Mayo gulch, a tributary of Illinois. He employs four
men. 'l'he ground pays about $10 per day to the man.
Above l\layo is Pacific gulch, also a tributary of Illinois. Messrs.
Hopkins, Hoopes & Blair have here opened ground preparatory to
booming. The ground prospects well.
In French gulch, emptying into the Blue a short distance below Breckeuridge, a number of companies are mining. In the bead of the gulch
l\lessrs. Martin Day & Co. are sluicing in the gulch and booming on the
hill-Ride, employing four men; pay good. Conners & Cobb, in Hich
gulch, a tributary of French, are preparing to boom during the next
season.
C. P. Clark is sluicing in French gulch and booming in Lillian Vail
patch. He employs eight men with good results. McFarland & Todd
are next below, in French gulcu, employing two men; J)ay fair. The
Badger Flume Company come next. The pay here is poor, the beurock not haYing been reached.
In N11gro gulch, a tributary of French, T. H. Fuller is preparing to
boom, with very favorable prospects.
1\lowm & Hangs, on Stilson's patch, in French gulch, are sluicing with
three men, using a hydraulic; pay good.
Sisler & Co., below, use sluices, employing two men, with fair results.
The Blue River Mining Company come next in French gulch, using
sluices and a hydraulic. They employ five men; pay fair.
Tbc U. S. Grant .M ining au<l Smelting Company is the lowest company
in French gulch, employing seven men; pay fair.
North of French gulch is Gold Run, a somewhat noted gulch. In
this locality D. Walker witll three men, Moffat & Co. with four men,
the Tiffin Gold-lYiining· Company with four meu, L. Peabody witll six
men, and G. l'rlumford with ten men are sluicing with excel1ent results.
Ou Delaware Flats, east of Gold Run, A. Delaine with three men, and
Canfield & Johnson with t\YO men, are doing well.
On the side-bill, between Delaware Flats and Galena, the claims of
TwilJill & Stogsdale are located. The firm employ eight men, and have
the best paying ground. in the county, the gross yield of which for the
past season bas been nearly $25,000.
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Iu Galena gulch the Galena l\linlng Company with eight men, an<l
Kiland & Coatney with foul' men, are sluicing with good results.
On the S\van River, below the mouth of Georgia gulch, Clegg &
Young are putting in a bed-rock flume, employing four men. The bedrock has not yet been reached. The prospects of the enterprise are
favoraule.
In Georgia gulch George Twist is working three men; pay good.
In Humbug gulch P. Iversen employs two men; pay fe:1ir.
In American·Gulch Bit;cbcock & Stomes are employing three men in ,
sluicing ; pay good.
1\Iessrs. Greenleaf & Co. a.!'e building a large ditch to carry the water
of the three forks of Swan River to the head of Humbug gulch. 'rlte
ditcb, \vhen fully completed, will be a "bout tbirteen miles in length; it is
4 feet wide and 4 feet bigb, flumed for the entire distance, and will carry
1,300 miners' inches of water. The ditch has throughout a grade of a
quarter of an inch to carry 12 feet. This ditch will cornmaml the largest
extent of groun<lleft unworked in the county, ami will douutless prove
a remunerative enterprise.
·
Twelve miles below Breckenridge Salt Lick gulch is being worl\d by
four men. Water is brought from Ten Mile Oreek. The pay is good.
Comparatively little lode-mining was done in the county during the
past season. In Snake River district considerable prospecting was done
and with favorable results. In l\iontezuma the Saint Lawrence Company worked the Silver Wing lode, and succeeded in developing a fhirsized vein of pa~~-ore, specimens from which were remarkable for the
amount of ruby silvor contained· tberein. The mill of the company is a
substantial structure, contaiuing ten etamps and an Airey furnace,
whicb, however, has not been tested yet. The mill is not quite in running
order. On Bear Creek, a tributary of the Snake, and about one and
one-half miles above lUoutezuma, is located Saint John, the sc:>at of operations of the Boston SilYer-Mining Association, W. L. Candler, superintendent. This organization, although owning much other valuable
property, are developing only the Comstock lode, a large vein, the ore
of which carries much galena. The development of the mine bas been
described in former reports~ since which time, excepting stoping ore and
the commencement of another tunnel, designed to cut tho vein at a
depth of 700 feet from the surface, but little has been d.one in the mine.
Since the last report a large mill has been built, finished late in 1872,
aud a few tons of ore treated "before the severity of the winter suspended
operations.
The mill is built so as to receive the ore from the ore-bouse, where it
is dumped from the tram-way conveyitlg it from tbe roine. On its entrance into the mill it is duwped by the side of a large Blake crusher,
and tben either fed into the stamp-battery of ten stamps or passed
through the crusher and rollers and then elevated to screens preparatory
to dressing. If the ore is suited for amalgamation it is passed from the
crusber to the ball-grinder, and from this machine to tlw proper bins,
from which it is conveyed to the roasting-furnace.
Such of the ore as consists of galena associated '-vith baryta and
quartz, and carrying but little gray copper or other brittle ore of silver,
is passed throug-h the sizing and dressing machinery. 1'be latter consists of, first, two continuously-working jiggers on the same tloor with
the stamps. These jiggers are des~gne(l for stuff of from ! to li inches
diameter, and pass their tailings, if worthy of further treatment, directly
to the stamps. From the stamps the no\v finely-crushed stuff passes,
secondly, three "spitz-cutters" which size it, the coarsest going, thirdly;
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to two other continuously-acting jiggers, designed for stuff of from 1rnm.
to 1mm. in size; and the fim~st, fomthly, to two of H.ittenger's continuously-working shaking-tables, which treat tue slimes. The ore now beiug
prepared for smelting is dried and passed to the roasting-furnaces, two
in number. Tb.ese furnaces have three floors, and. are designed. to each
treat eight tons in twenty-four hours. Passing from one floor to the'
ot!Jer the ore is desulphurized, and in the lowest hearth is converted
iuto s.ilicate of lead.. The charge is drawn in a liquid comlitiou iuto a
sand-bed ou the gronnd-fioor of the fnrnace-Lou~e, aud, when cold, is
broken up and takeu to the slmft-furuace, which is about 10 feet in
Leight, and ha\"ing three common tuyeres. This furnace iR built of firebri('ks made of material found uear the works, which have stood perfectly the test imposed upon tllem. The furnace·"'la1ls are one brick
tlli(·k, nnd are bound witlllloop and fiat iron. The blast is supplied by
a l\leKenzie blower, driYen b,v a small steam-engine. vVbat lime is necessary for a flux is obtained in the Snake Hivrr Valley, a few miles
below the works. The working results of this method of beneficiating
t·l1e ores of the Comstock lode are most excellent. The slag from the
shaft-furnace is clear of si1Yer or lead, and the lead produced is soft and
of a good quality. At this point the operations of the company cease, ·
and tlw pigs of lead riches are shipped to the East for separation.
Tbe amalgamation-ore, after beiug subjected to a chloridizing roasting, is further treated in two of Wheeler & Randall's pans, furnished
with proper settlers, &c. The amalgam, after retorting, is smelted into
bars, assayed and stamped, and in tllis state shipped East.
Among the promill(:•nt <liscoveries of the year may be mentioned the
veins found in what is known as Geneva district, a section of country
embracing the main range between Peru district and one of the numerons heads of the Platte Hiver. The <listrict, geographically, is partly
in Park and partly iu Summit County, hut owing to its distance from
the settled portion of Park County, is practically a Summit County
minillg-camp. A number of promising veins have been located, promill('nt among which are the Revenue, Starr, Overland, and Loraine lodes.
The Revenue has two shafts of about 20 feet in depth, and carries a
vein of pay-ore of about 1 foot in thickness. The ore consists of gray
copper and galena, and is rich in silver, assays varsing from 100 to 800
ounces of sil \yer ner ton. The returns fi:·om a lot of about 8 tons shipped
to Georgetown and there crushed, show that the first-class ore yields
nearl~- 500 ouuces per ton. The lode is remarkable for the large amount·
of gray copper contained in it, and for the presence of beautiful specimeus of native sulphate of copper. The other lodes of this distri'ct
have been but little developed, but all show more or less of the same
characteristics as the HeYenue. The Overland carries 6 feet of mixed
galena and gangue, and assays nearly 1,000 ounces to the ton.
There is scarcely any doubt but that this district will prove to be one
of the best located during the year.
GILPIN COUN'l'Y.

J\Ir. A. von Schulz, territorial assayer at Central City, bas furnished
the report. on this county.
The mining-industry of Gilpin Count-y bas not ma"de that progress
during the last year which the richness of the g~d-mines promised.
T!Je monthly production bas, in comparison with former years, fallen
off during the past summer and winter, but has at present (end of the
year) reached again about $80,000; this amount not including the ship-

CONDITION OF MINING INDUSTRY-COLORADO.

28 7

ments of auriferous and argentiferous copper matte of the Boston and
Colorado Smelting-Works, which may be safely put down at $()0,000
per month more.
Tlw rather ~tagnant condition of mining in the gold-region may be
attl'il.mted to several causes, on account of which many, or rather the
largest part, of the Gilpin County mines are idle.
Everybody has been waiting for facilities for cheaper and more profitable working of the mines than were heretofore in existence. The great
cry bas been for a railroad; and if a railroad will really benefit tl.Jis
part of tile country so much as is generally believed, the fact ought
Ilow to become apparent, a narrow-gauge road being finished to BlaGk
Hawk. This privilege of having connection by rail with the East au<l
West has been obtained at a considerable cost, tlw voting of $~50,000
iu bonds to the Central City Railroad Company, whereby the tax on
the whole taxable property of Gilpin Countj is raised to nearly 2 per
cent., and it is therefore the more to be hoped that the completion of
tbe road will really give new impulse to the mining-industry of the
connty, as has been expected. The rates of freight will be reduced;
fhel and labor will command lower prices; capitalists, who heretofore
have been kept away on account of the tedious triJ) up to Central City
and vicinity, and the poor accommodations which exisoted at that place
before the new hotel was finished, will now investigate the resources of
the gohl-region more thorougllly, and invest, perhaps, convincetl of the
mineral wealth of the district, more judiciously than bas been done up
to tbis time. As mentioned before, most of those lodes wllich formerly
added considerably to the bullion-production, are now, aud have been,
lying idle for the past two years.
Tlw numerous companies on the well-known Bobtail, Gregory, Bates,
Burroughs, and other lodes have been prevented from workiug, partly
by internal troubles in the companies and partly by the drowning of
their properties. It ;vould leau too far to give reasons for this, to
strangers and the uuinitiated, seemingly causeless idleness of the best
claims which were formerly pay~ng so well; suffice it to sa~~, that
internal troubles in some of the companies, which had it in tlleir power
to drain pretty nearly tlle wltole exteut of two of the above named
lodes, caused them to stop work, and the consequence was a suspension
of operations on all these lodes on account of water. It is hoped, bowever, that as the d.rainage of one mine has been successfully undertaken
b.v tile enterprisi11g owners thereof, (the Briggs Brothers,) and as this
drainqge will materially benefit some of the other claims, a general reYilal will take place on tlw whole line, which would give employment .
to over one thousand men. The Bobtail tunnel, started over a year ago,
approaches its completion very rapidly, and will drain nearly the whole ·
exteut of the Bobtail lode, promising therefore a renewal of activity on
the claims lying along it.
Another reason for the comparative inactivity of the mining-camp is
found in the system of leasing claims, owned generally by companies,
to single miners. This system does not tend. to the perfection of a continuous and steady prosperity of the mining-industry. For a certain
share of the net profits, .payable to the company, these miners go to
work, not always in the most approved manuer, and take ont the ore as
long as it will pay them, caring little for a proper development of the
property, and still less for the state and shape in which they leave the
mine should they not " make it pa~' ." They are certain to quit work
the moment they run behind in the least degree. Should the company
owning the mine afterwards have the intention of starting up work
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on tlleir own account, it fiuds the mine stripped and in such a shape
it would cause a }a1·ge expenditure of money to put it into working
again.
TlJe opening of newJy.discovered districts and the higb<-'r wages in
the neighboring silver-region about Georgetown have induced many
prospectors and miners to leave this camp.
Tlle most etlective means, however, for bringing about a prosperous
state of mining-affairs in Gil pin County "·ould be a consolidation of the
many small claims, taken up nncler the ol_d mining-la\vs, in lengths
var,\ing from a few feet to several hundrPd.
To give an instance of this snl><li\'ision, the 800 feet at present
located and partly developed in the original Bobtail lode are cu~ up into
claims of respectively 45J~- , 6G~, 72, 3:~}, G6~, and 128 feet; the 1,7j0
feet on tbe Gregory lode are owned by five separate companies, while
t!Je 2,34:7 feet on the Burroughs le>de are divi<led into seventeen distinct claims; and so it is with nearly all the more prominent mines.
l\lining, of course, becomes more and more expensive the deeper it is
carried on, and it is a matter of no great calculation to see the necessity
of a consolidation of these different claims in the near future.
Nobody wlJo bas, followed the development of the resources of this
gold-region in past years willllave any doubt as to its future prosperity.
The opening- and working of the innumerable loues have nowhere
shown a giving out of the precious metals, and when jt bas temporarily
appeared so it must be attributed to only a local deterioration in the
qnality of the gold-bearing mrtterial, which will occur, more or less, iu
m·ery mine and in every country.
The total production of Gilpin County for the year 1872 amounts to
$l,389,28D. Of this amount $05D,43D were produced in bullion, pnrcllaseJ and shipped by the banks; $4:1!),~50 represents tlle value of
first-class ore from Gilpin Oot}nty treated by tho Boston and Colorado
Smelting-'\Vorks, and $10,000 worth of ore and tailings w.ere purchased
by the cb1orination-works of Cash & Rockwell.
The shipments of the bauks, as given in aetail by the express office,
are as follows :

Rocky Jlfountain National Bank.
Currency.

Currency.

January .......•••••..•....•..•. $20,707
Fcbrnary...... ...... ...•... .... 28,9:33
March.. . . . . . . . . . . . . . . . . • • . . . . .. 27, 048
ApriL.......................... 22, 7GO
1\iay .........•..••••...••••..... 18,3GO
Jnne ........................... 29,2~1
July .... ~~ . . • . . .. . . . • . . • . . . . . . . . 35, 646

August . . . . . . . . . . . . . . • . . . . • . . . . . $39, 2"1i
September.... . . . . . . . . . . . . . . . . . . 32, 442
OctolJer ......................... 35,606
November............. .. . .. . .. .. 39,292
DecemlJer.... . . . . . . . . . . . . . .. . . .. 43, 5:35
TotaL. .. . . . . . . . .. . . .. . . ..

372, 857

Thatcher, Stanley & Co.'s Bank.
Currency.

Currency.

January ........................ $30,600
February .......•........... ~--- 20,550
March.... . . . . . • . .. . .. . . • . . . .. . . 21, 500
April.... . .. . . . . • . . . • • . . • • • . . . .
29, 400
May ...........•... '- . . . . . . . . . . . 2:3, 500
June.................... .. ...... ~2, 000
July . . . . • . . • • • • • . . . . • • • . . . . . • • . . 49, 500

An gust . . . . . . . • . • . . . . . . . . . . . . . . . $25, 500
September.... . . . . . . . . . . . . .. . . . . :n, 000
October......................... 38,000
November . . . . . .. . .. . .. . . . . . . . .. 25, t:OU
December...... . . . . . .. . . . . . . . . . . 31, 850
Total.. . . . . . . . . . • . . . • . .. . .

359, 200
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Nath. Youngs & Co.'s Bank.
J aDTJary • • • • • • • • • • • • • • • • • • • • • • • •
February ........ _... . . . . . . . . . . .
March ... _•...•.•... __ •• ___ • . . . •
April. __ ._ ...•••...• _•.. _... . . • •
May .. __ •.. ___ .•...•.....••. _. . .

Currency.

Currency.

$42, 056
:39, 300
10, 8)0
24, 796
12, 800

June . . . . . ..••.•........ _• . . • . . . $27, 000
July .. _•......•...•••..•...... _• 21, 000
Total.....................

177,752

Black Hawk Savings Bank.
Currency.

Currency.

April.... .. • • • • . . . . • • • • • . • • . • . . . . . $4, 300
}fay ................••........... 4,000
June •••••••••..••••• ·----····--· 13,930
July ...............•.•....•...... 14,250
August .•.••••••••••. __ • . • . . . • . • . 8, f)OO

September ...•................... $4, 270
October..........................
:~00
Total. .. ·.............•..•..

4!:.1, 630

The amount of milling and smelting ore raised, during the past year,
is estimated at 90,000 tons, of which between 3 to 4 per cent. is sme]t,.
iug-ore, althongh the percentage of first-class ore can safely be placed
at 10 per cent. Not more than 3 to 4 per cent., however~ is sorted out
as Hmelting-ore, the balance being sent to the stamp-mills.
The mill or second-class ore ;'lields, on an aYerage, from $10 to $12.50
per ton, while the value of the smelting-ore may be estimated between
$80 and $100 per ton of 2,000 pounds.
Out of seventy stamp-mills, with 1,300 stamps, only fourteen, with 360
stamps, have been in operation during the past year. They are:
Stamps.

Potter'smill ...........•............
Clayton's mill. . . . . . . . . . . . . . . • . . . . . . .
Whitcomb'S mill ..... __ .......... . . . .
Sullivan's mill............ . . . . . . . . . .
Black HawkMill.... .. .. .. .. .... .. ..
Lake Mills.. . . . . . . . . . . . . . . . . . . . . . . . .
Meade Mills.. . . . . . . . . . . . . . . . . . . . . . . .
SensenderfferMill ...... --~- .........

15
30
20
25
50
20 j
20
20

Stamps.

NewYorkMill ......................
Kimber & Fullerton's mill.... . . . . . . .
Polar Star Mill . . . . . • . . . . . . . . . . . . . . .
Berbaus & Miller's mill.. . . . . . . . . . . . .
Arrighi Mills................. .. ....
Briggs Mills . . • . . . . . . . . . . . . • • • • . . . . .

G5

1!:!
32
20
10
25

Total number of stamps ........ 360

The Boston aud Colorado Smelting-Works have purchased, according
to Professor Hill's statemeut, during the year 1872, 9,650 tons of ore.
Of this amount 6,950 tons were produced in Gilpin County, for which
$178,000 were paid at the works ; 21,000 tons came from Olear Oreek
County, and realized $320,000, while Park County furnished 600 tons of
the above total, with $88,000 Yaluation.
The 6,950 tons of ore furnished by Gilpin County include, however,
about 3,000 tons of tailings, which, with a margin of the smelting-works of $24 per ton, have a value of $72,000. Taking, further, the average margin on ores at $43 per ton, the remaining 3,950 tons of ore are
worth $169,850. If to these two amounts tlJe above $178,000, which
the works actually paid, are added, we have the actual value of the product of first-class ore and tailings from Gilpin Com1ty, and bought by
the Boston and Colorado Smelting-Works, amounting to $419,850.
•
The works have enlarged their capacity by the addition of one rever·
beratory, of which there are now turee in all, and one blast-furnace for
the reworking of slags obtained by the treatment of zinciferous sil \'erores. The blast-furnace haf"l only been running for a short time, but it
is tile intention of the mauager8 to start it up again as soon as the coke,
which wiil be used instead of charcoal, arrh-es.
The Cash & Rockwell Cb.lorinatiou-Works will be soon started up
19M
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again, for which purpose they have already commenced busing ores,
(first-class aml tailings.) They will increase their capacity if they
should see 2. necessity for it.
Of the principal mines in Gilpin County the following have been
worked, more or less, during the past year:
Claim.

Claim.

California .............•.•........... ..
Foprsk_s_._·_ ._._·_ ._ ._._·_·_·_·_·_·_·_·_·_-_·_·_·_·_·_1_-_._-.--·. ..
__
A1
Roderick Dhu ............ ---- .... ...•
Kan~as ..... ---------------- .... ---Kent County........... .. .. .. .. . . . . .. ..
American Flag.......................
Gardner ................... --... . . . . .
Grinnell ............ ___ ..............
Casto. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .
Union Pacific Railway................
I . ea vi tt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1
1
1
1

4
1
1
1

5
1
1
1

Missouri .............................
Sparks ...... _..... _.... _... ___ .. .. ..
Prize .... ---- .... --·· ................
Jones ................................
Senderburg .. ---- .. ---- .. ·----- ......
Mertu County .......... --...... .. . .. .
Gould and Curry.....................
Fisk.. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .
Foot and Simmons ..... . .............
Bo bhtil... . . . . . . . . . . . . . . . . . . . . . . . . . . .
Briggs ...... ·---·-------------- ......
Wood .... _........ _. . . . . . . . . . . . . . . . . .

1
1
1
2

2

1
1

a
1
1
1
1

The Bobtail tunnel, started for the purpose of draining the Bobtail
and adjoining lodes and working them, bas at present reached a length
of 1,100 feet, and is only a few feet distant from the alJove-named lode.
It crosses the Fi8k 588 feet from its mouth, and will intersect the Bobtail between the Sensenderff'er and Trust Company's claims at a depth
of 500 feet below the surface. Tlw dimensions of the tunnel are 6 by 7
feet, with a fall of 6 inches in 100 feet.
The minimum number of feet driven per month was 36, the maximum
number 78, co~ting on an average $22 per foot, exclusive of timbering)
tram-ways, flumes, &c. The total cost of the tunnel will be between
$35,000 and $40,000.
The vVood lode, in Leavenworth Gulch, is at present principally
worked for the pitch-blende (u li) it eontaim;. The first lot of ore,
amounting to 200 pounds, was sent to England, aud sold for $300, or
$1.50 per pound, assaying 67 per cent. of oxide of uranium.
:From the last lot of 1,200 pounds no returns have as yet been rcct:'iYed; and about four tons more are on the dnmp, not yet closely
enough. sorted. The mine is worked at a dPpth of 70 feet, this being
the only instance where pitch-hlenue is found so elose to the stufi::lce,
the occurrence. in Saxony, Bohemia, and Red ruth, Oorn wall, being
found at much greater depth.
BOULDER COUNTY.

Mr. Lawrence Thompson, territorial assayer for this county, bas furnished the following report:
Most of the mines of til is county are worked by the original pro~prct
ors, or discoverers, aud tiJe want of reduction-works or au easily aceessible market has operated in most eases to prevent production of otes
beyond that incidental to t'Xploration. Some few lots of ore lm\·e
been occasionally sold, lJut there are no s~·stematie accounts from which
totals and values could be taken. TIJe ut1usually heavy snows of l<~st
winter and spring have much dela,yed work, and limited it to t l1e rew
summer months. The gold and silver miniug districts of Boulder
County commence about five miles l'rom theJoot of the mountai11~, ou
the east side of Gold llill, and extend west soHJe twelve miles in a direet
line to the summit of the Snowy Hauge. 'ruey reach ou the north e~tHl
south the limits of the county, embracing au area of about two lmntlreu
and eighty-eight square miles.
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The principal districts are Grand Island, Gold Hill, Sugar-Loaf, James
Creek, and Ward.
Grand Island district.- The Caribou mine is located on Caribou Mountain, fonr miles east of the Middle Boulder or Dartt Pass, and is 9,800
feet above ti<le-wat('r. This lode extends 1,400 feet on the surface, an(l
its course is N. 822o W. The owner, :\fr. A. D. Breed, has obtained. a
United States patent for the property.
There are in this mine eleven shafts, aggregating 1,248 feet in depth.
The main or working shaft is 329 feet deep; another is 229; a third is
129,and eight others are from 20 to 100 feet deep. There are, also, foul'
levels, aggregating 1,678 feet in length. The walls are not well detinecl~
there being no regular selvages. The crevice ma;r, however~ be stated
to be from G to 8 feet in width, and the paying part of the vein is from
6 inches to 4 feet wide. The ores of this mine are su1pburets of silv('r,
argentiferous galena, brittle and native silver, with but little zincbleude. They are easily reduced by chloridizing, roasting, and amalgamation.
l\Ir. Breed has kindly furnished from his books the following statements of the product from the time of his purchase, September 21, 1870,
to October 1, 1872. N urn ber of tons of ore mined and milled, 3,G50~; uet
profit per tou, $90 currency. The present developments in the mine expose 34,082 tons of ore. ln the bottom of the deep shaft, as wt>ll as in
tbe 260-foot level, is a fine vein of first-class ore, 44 inches wide. 1\lr.
Breed also owns and operates a mill at the village of .Middle Boulder.
four miles east of the mines, of which the following is a brief description:
The mill building measures 100 by 165 feet, an.~1 has five terraees or
floors. The motive-power is steam, and the metiwd of tre-:1trnent is chloriclizing-roastiug in Bruckner cylinders, and amalgamation in pan~
Twenty men are required to run the works da:r and night, and 3,500
pounds of salt are used during the twenty-four hours. Tbe bullion produced is from .850 to .950 fine, and the capacity of the works is from 18
to 20. tons per da.;r.
Idaho. 'l'bis mine is about one mile east of the Caribou lode, oR what
is known as Idabo Hill. The following facts in relation to it were fu['IJishe<l by .Mr. J. D. Westover, one of the owners:
The maiu shatt has beeP ~unk to a depth of 100 teet, at a cost of $300,
including tim bering, shah bouse, &c. Amount receiYe<l for ores sold,
$9,985. Width of crevice 3 feet; width of ore-vein 1~ to 2<1 inches.
The Perigo mine, oue of the first discoYeries in this dh.;triet, coutaius
gold on the surface, but it has had. comparatively little developmeut.
Dming tbe p~st season the 4-foot vein has prodnced $~3 per tou in t-!w
stamp-mill. In the shaft, which is 40 feet deep, silver-ore of fine grade
replaces tbe gold at a depth of 25 fe('t from the top.
Isabel. This is a recent discoYer.v, lying about 000 feet south of the
Caribou mine, and has a shaft of 35 feet in d<:'pth, with a crevice 5 f<'('t
whiP, aml an ore-str('ak of 10 inches. 11 he first-class ore has l>een sol<l
to the Boston and Colorado Smelting Uompany, of Black Hawk, for
858 per ton; seconJ class tor $220 per tou. Amount not stated. The
third-class ore assays $100 per ton.
Boulder County loue. This vein lies about two mileH east of Caribon.
There are eight shafts ou it, aggregating 250 feet m dt>pth; also 225
feet of levels and tunnels. It bas pl'od.uced dnl'ing the pa~t season GOO
hms of ore, worth, l>y assay, from $20 to $150 per ton iu go1<1 and sih·er.
Part of tbe ore was sold to the Boston and. Colorado SmPlting Company,
and another part was worked by stamp-mill. That portion stampe<l
yielded $3,850 gold. 'rhe width of the crevice is 5 feet, auu the widtll
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of ore-streak 2 feet. I am indebted to 1\ir. Charles Sherman, one of the
owners, for the abo\e statements.
Sherman. This mine has tw(\ shafts, one 90 and one 40 feet deep.
Width of crevice, 5 feet; width of ore, 25 inches. The Boston and Colormlo Smelting· Company have paid for the first-class ore from this mine
$376, and for the secoucl-cla:::;s, $128 per ton. Cost of mining and marketillg ore, $50 per tun. Statement furnished by le~sees.
Seven-Thirty. This mine is located immediately north of the Caribou
mine, running parallel with it, and the claim is 3,000 feet in length. Mr.
B. A. llupper, one of the owners, and manager of the mine, furnished
tile following statement:
The main shaft is 75 feet deep, and 175 feet of levels have been run;
an~rage width of crevice 3~ feet _
; average width of ore 12 inches. The
entire expenditure in and about the mine, including shafL-house, building-road to mine, &c., is $3,922.24. The receipts from sales were $5,837.60.
Grand View, on Caribou Mountain, has a main shaft 80 feet deep,
and two otl1er shafts nggregating 47 feet in depth. Width of crm' ice 3
to 4 feet, contaiuiug an ore-vein from 8 to 12 inches wide. TwelYe tons
of Ol'e have been sold, for which $216.50 per ton have been realized.
About 25 tons of second-class ore are at tile mine, tue estimated value
of wilicil it-; 850 per ton. The owners have expended in and about the
mine $2,320.25.
Bullion, near the village of Cardinal. One shaft has been sunk 30
feet deep. Width of crevice 4 feet. The rock yields in stamp-mill $25
per ton in gold. Cost of mining, hauling, and milling, $10 per ton.
The No-Name lode is owned by William Donne! & Company. One
shaft has been sunk 55 feet deep. In sinking this shaft $478 have been
realized from sales of first-class ore, and $140 for second-class. Width
of crevice 4 feet; width of ore-vein 8 inches.
The Trojan lode lie:-; near Cardinal. The main shaft is 130 feet deep,
t!Je east shaft 60 feet, and tlwre are 100 feet of levels. This m)ne has
produced 600 tons of ore, yielding in stamp-mi1l $10 per ton in gold.
Uonsiderable ore from this mine bas been sold for from $120 to $201:> per
per ton. Width of crevice 4 feet; width of ore-vein 1~ inches.
Sm-ereig·n People. This mine has three shafts aggregating 150 feet, the
main shaft being 70 feet deep. First-class ore sells for $175, and secondela~s for $100, per ton. Width of crevice 4 feet; width of ore-vein 16
inches.
Arlington. The main shaft is 50 feet deep. Tb(~ ore contains both
g·old nnd silver, yielding in stamp-mill $13 per ton in gold; assay-value
$u0 per tou.
Hetzer & McKenzie's stamp-mill is located at the town of Middle
Boulder. lt contains fifteen 500-pouncl stamps, and is run by waterpower. Its ~apacity is seYen tons per day. During t.ile summer of 1872
it was rnn three months, producing $5,643 65, gold. Cost of mill,
83,000; · cost of <1perating mill twelve hours, $3 ;* cost of quieksilver,
&c., per day, 50 cents. Wear of shoes and dies per month, $125.
Tile vV:1shington Avenue is situated on the didde between North
Boulder and Pour-Mile Ureeks, and three miles west of Sugar-Loaf
1\louutain. This lode is a recent discovery, and is producing ores of
high grade. l'he first-class ore yields by assay $3U9 per ton, and consists of argeutiferous galena with sulpburets of silver. The width of the
crevice is 6 feet; that of the ore-veiu, 20 inciles.
·
* I give these figures as reported by Mr. Thompson; but they seem to me i!'".:-:-::'lic:11Jly
low.-RW.U.
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Ward district.-The ores of Ward district are generally refractory,
and but a comparatively small per cent. of the value can be saved by
stamp-mills, owing to the failure to complete and run successfully the
reduetion-wol'kS at the Ni-Wot mine on the Columbia lode. Comparath-ely little mining has been done in the district during the year.
Still the di~trict is known to contain some of the most valuable lodes in
Colorado, among which :1re the Columbia, (which has been opened by
different shafts at short intervals for a distance of one and a half miles,)
the Stoughton, Celestml, and others. The Columbia slJows a strong
Yein for the wlJole distanee explored. TlJe average value of the :firstclass ore is about $100 per ton. It is principally sulphurets of iron and
copper, carrying a small amount of silver.
'rhe Stoughton has a pay-vein of about3 feet, the ore being sulphurets
of iron and copper, first-elass ore being worth $175 per ton.
The Celestial has a pay-vein of about 12 inches, and has been worked
during tlJe past season to a limited extent, the ore yielding $250 per
·cord, of about seven tons in the stamp-mill process. The :first-class ore
of this mine assays over $200 per ton.
Gold Hill district.-The Red Cloud lode was discovered in May, 1872.
Mr. John Evans, one of the owners and manager of the mine, furnishes
the following statement: Depth of shaft, 75 feet; length of levels, 60
fet>t.; widt.h of credce, 3 feet and 6 inches; product of mine from
August 1 to December 31, 40 tons of :first-class ore, with an average
value of $900 per ton, and 250 tons of second-class ore, worth $100 per
ton. This mine contains both gold and silver, and is remarkable on
ae<~ount of containing these metals in eombiuatiou with tellurium, the
mineral founcl being petzite. There have also been promising discoveries made during the season on the east flank of Gold Hill, which are
now being developed. Among these mny be mentioned the PlHnuix
lode, which has a sllaft 35 feet deep, with a crevice of 42- feet. Yalue
of fJ_rst-class ore, $200 per ton.
The Blue Jay is also a recent discovery of some promise. There an"
several other valuable lodes on Gold- Hill, which llave been worked
during-the senson to a limited extent, viz, tlJe White Hock, Seven-rfbirt~·,
Twins, and llorse-Fall. The ores from these mines have beeu worked
by stamp-mill.
A cowpauy has been organized by some of the most prominent business men of Boulder City, for driving a tunnel under Gold Hill frvm
Left-Ha,nd Creek, and work on the same~ is now being vigorously prosecuted. It is a work of some magnitude, and promises large results, as
it will cro~s lodes of known value at a great depth.
Omtral di ,~; trict, or Jamesto'w n.-This <listrict is situated on James
Creek, a trilmta.r y of Left Hand. The ores found here contain both gold
and sih'er. Some of the mines produce large quantities of sulphurets of
iron aml copper, also mueh argentiferous galena, an<l some arsenical
and autimonial silver-ores. ·
Tbe crevices and ore-streaks are generally large, and would prounce
large quantities of low-grade ores; but owing to the want of aclequate
mrans for rednction, no mining has been done the past season. A
nnmher of new discoveries haye been made and are being developed in
different parts of the county. At the head of Four-.1\;Iile Creek, at
Garden Gnlcb and at Williarnsburgh, lodes have been opened, showing
argentiferous galena in such quantities as to induce preparations for
vigorous work <luriug the winter.
Gulch-mining has been prosecuted to Sollie extent on Four-Mile Cr~ek,
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about eight miles west of Boulder City, during the past summer, and
about $6,000 in gold was received at the Boulder Bank from this source.·
P.ARK COUN1'Y.

For the following repr>rts on Park and Lake Counties I am indebted
to Edward D. Peters, M. E., late territorial assayer at Fair Play, who
wishes to acknowledge the yaluable assistance of Messrs. Mills, Stansell, McGraw, ami Dudley.
Geology of the principal mining-districts of Parle County.-From Fair
Play to the base of Lincoln, Bross, and Buckski.G Mountains, and following the whole course of the J\iosquito range, there exist extensive
gravel and drift deposits entirely covering the surface of the country.
'rhese deposits are aU more or less auriferous, and inclu<le some of the
best paying placers in the county. The bed-rock is a micaceous saudstone, containing much lime and alumina. The wash-boulders are
mostly quartzite from the higher formations, plentiful but not large.
From Horseshoe district, and probably still farther south, to Ute or
Hoosier Pass, the primitive rocks are overlaid by three distinct formations, two of which might be subdivided into an immense number of
strata: first, sandstone; second, limestone; third., porphyritic trap.
In many of the deeper gulches, and on several of the lower mountains,
one or a.U of these formations have been scoured away. On Mount
Bross the geological formations can be plainly seen. On the primitive
sehistose rocks rests a layer of metamorphic sandstone 1,500 feet thick.
This is vverlaid b;r limestone 1,800 feet thick, and this again is capped
l>y porphyritic trap 800 feet thick. These figures are not absolutely accurate, but are correct enough to show the enormous thickness of the
stratified silver aud gold bearing rocks. The chemical and physical
properties of the sandstone and limestone ,~ary very considerably at different depths. I am not aware that any analyses have been made of
these rocks, and can therefore give only one, which I made from the
limestone directly below the M~ose mine, elevation about 13,000 feet
above sea-level:
Per cent.

Carbonate of lime . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .
Carbonate of magnesia ............ -~ . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .
Silica.......................................................................
lUoisture . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

84. 3
3. 0
9. 6
1. 4

98.3

The principal gold-lodes are found in the lower strata of sandstone;
the higher str~ta are traversed by numerous and extensive silver-bearing veins, carrying gray copper, zincblende, and galena, wi1.h quartz
gangue, while in the higher limestones are found the enormously rich
silver deposits which ha\e rendered the Mount Lincoln district so
f<-lmous. These deposits are characterized by the presence of galena,
silver-glance, and gray copper, and have almost invariably a heavy spar
gangue. I cannot learn that any paying mineral has been discovered
in the trap.
Mineralogy of Parle County.-The following list of the minerals of this
county includes only those which I have myself examined and tested.
I do not claim it to be full or perfect, simply correct:

r
I
CONDlTIO:N OF MINING INDUSTRY-COLORADO.

295

Parle County rninemls.
Locality.

:Name.

l-

Description.

Native gold .... Placer and lead .mines ...... ---- .... _. _.. __ - .. Crystals very rare and imperfect. In
bminre, flattened grains autl shot.
NativrJ silver... Placer-mines; also lead-mine on Chalk Creek. In nuggets and wires. In thin !\Cales.
Graphite....... In limestone on Silver Ileels Mountain. ____ .. Very impure; containing oxide of iron
at:d earthy matter.
Molybdenite_._ Silver Heels Mountain ............. ____ .. _.. . In threadlike Yeins.
Ar~entite ... _.. In E~lver Star, Moose, and other mines . . _. _. ,j,rnorphous antllarninated.
Galenite .. ___ .. In all the minos in both sand and ltmestone. In simple and modified cubes, also in
Assays from $:3 to $12 per ton, and as high
twins; also coarse aud fine granular.
as $1~0 per ton in ~old.
the coarse being always tho richer.
Alabandite (1) In some of the oltl gold-mines near Quartz· Massive.
ville.
(Manganese
blende, M. S.)
Zinculende..... Inm\;~~~ ~f~ tif!e~o!::e t!Wv~-~{~~!~ t>!e~ Mostly massive. Highly ferrnginrms.
; ries fi:om 610 to $150 per ton in silver. So veral spcr.imens tested. Yiclued cat!mium.
Pyrite ......... In all the golcl-miues and in the silver-mines In sim1Jle cubes, p:nitohrdral, al'ld
I of Buckskin. Invariably auriferous, but massive. In H10 Phillips mine perseldom rich enough to be of value.
fect cubes are found of cnormons size.
ChalcopyritE:'... Fouud in all the gold and most of the silver Crystallized and massive. Often irimines. The 1 ich11st matrix for gold, often
descent. Beautiful variegated speciassa_ving as lligb as $150 per ton ; also, $300
mens are found in the Mosquito
per ton in sih·er.
mines.
Marcasite...... Phillips mine .............................. .. Cellular.
Arsenopyrite .. Priest mine on Silver Heels Mountain ....... . Massive.
1
In minute crystals.
Capillary. So-called fea~her-ore.
Tetrahedrite... Principal silver-ore of Buckskin district; as- In complicated crsstallme forms and
Rays from $50 to $300 per ton. Select ::specimassive.
men f1·om Moose mine assayed $5,~00.
Tennantite . . . . Buckskin district .................. ... ---.--. Crystallized.
Stepbauite _. _.. In Moose aud other silver-mines.---_- ..... - .. Ma&sive and crystalline.
Common .;alt... 1 At the salt-works and So\·cral mine~al springs. Massive and crystallized.
Horn silver._ .. In small quantities in Wade llampton mine. Massive.
The Moose and oLher mines in the limestone formation carry ft'Om 5 to 20 per cent.
of their stlver contents iu the shape of a
chloride, but invisible to the eye.
Carnallite. ____ . Salt works .-- - .. ---· ... ------ .......... --. __ . Crystalline.
:FluoriLe ..... .. Sweet llome mine ............. ___ ... ____ ... _. Crp;tallizol1, massive; pink and violet.
Cuprite .. _.... . l::iacrumcnto Gulch, Sweet llome mine ... . . _.. Minute crystals and massive.
::trelaeonite .... . Unknown mine at Montgomery. ____ .. ___ ... . Masstve and earthy.
Hematite . _. _.. In many places in the park . .. _..... __ ...... .. Argillaceous.
Pitilhps mine Ilamilton, ~ilvcr Heels .... .. Specular.
llamilton, Silver Heels.----·-·-······-····· Fibrous.
Chromite .. .. .. Silver lleels Mountain ............... _.. _... . Massive.
Rutile .. __ ..... On Ute Pass in veins of quartz traversing Crystallized.
limestone . _............. _. _ ..... _. -.- ..... .
Pyrolusite . . . . . Buckskin and Silver Heel Mountains . _.... _. Massive.
Limonite . . . . . . Extensive beds in the South Park ... ___ . _.... E3rtby.
Quartz .. _.. . __ . In neat'ly every mine and in veins traversing Crystallized and massi>e.
the hmestonc strata.

'

0

li

J~e~~~&~-:::: -~~~~~~ . Jg~~-~~~~:::::::::::::::::: ::::::: :::

~~~~~~~:~~~~::

fn ~=:u:~~e~~~~;l~~\~=~~ ~~~~~~~~~~·-.

Anhydrite . ... .
Gypsum .. .... .
.llclan!.critc ... .
L\nglcRito ..... .
Ch:\lc:w thite .. .
Calcite ........ .

Salt-works .................... _.... _.. ..... _. Cr~'stallizNl.
VariouR miuerr.l springs ... _. __ .............. Crystallizeu and in sheets.
Sweet Home mlnc ..... _............. _........ In concretions .
llorseshoe lead-mine ... _.. _........... _.... _. Crystallized.
::;wcet llome mine . . . . . . . . . . . . . . . . . . . . . . . . . . . In "C01:cretbns.
Very abundant in all of the miuiug district>" \ Cr,\·st:lllizetl au1l mnso;.· iYI'. Souw of the
01-ystaLl are double-refracting.
Iulimestonc ................ - .............. --~ ~1ati:>i·;o.
Sweet llomc mine and many places in Park.. Crystallized.
J;n llorse,boe mines in immen::,c masses, Massive. Very abundant.
usually containinD; a kcmrl of gal~na. As-~
says from $10 to $'200 in silver. No gold.
Sweet Ilorne mine ...... _--- __ .... _. _. __ ... _. In veryminutecrystalsand concretions.

_.. In endless forms and varieties.
Amphibole .. _.. In schi8tose rocks at Montgomery.
Garnet ......... - ........ do ............. - ............ -- .. ---- Crystallized.
Epidote. __ .. _.. In trap rock on summit of Mount Bross.
llica ..... __ . . . . Vet;,y abundant and in many varieties, especially near the ,junction of tho sandstone and
schistose rocks. I have noticed biotite,
phlogopite, aud muscovite.
I
Feldspar .. ____ . In many varieties in the schistose rocks. I
Have observed fine crystals of Labrador
in trap.
1
Tourmaline .... In schist above Montgomery .. _....... __ .. __ i Large blackc_rystals. Botl1 ends perfect.
Prclmito ... __ .. In trap rock ............. - .. --- ........... _.. In clusters of small crystals.
Apatite ........ I•n schist ................ _............. _... _.. Massi>c.
Barite ...... _. _ Pr~~iJ~~l gangue roek of the limestone silver- Cr~i~~~~~~~~~ and massive. Very

Dolomite ......
Siderite·.. ... _..
Cerussite-----Malachite.--_-.

II
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Peru district, in this county, bas furnislled some magnificent specimens of ruby silver, in large antl translucent crsstals. I cannot give
thr precise locality.
Previo~ts condition of mining affairs in Parle Oounty.-From 1859 to the
prf'sent time, placer and lode mining have been conducted in Park
County with greater or less success. It is impossible to form any correct estimate of the total produetion in gold for that time, but it will
probably fall short of $2,750,000.
Tbe placers have been mined principally by the slow and expensive
method of rocking and ground sluicing. Within the last two years
more economical processes have beeu introduced, and gravel which a
few years ago would not pay over $2 a day to the man, will now yield
$5 to $10, and even $20.
.
'l'his increase in production and corresponding diminution in expense
has been effected by substituting water-power for manual labor. During the past summer several parties have introduced the system of
booming. This consists in collecting water in a reservoir until a strong
bead is obtained, and then letting it over the bank to be washed, in a
body. The powerful current carries down trees, boulders, alH.l all other
impediments, and moves more dirt in a single hour than could formerly
be excavated in a day.
.
The history of the gold-lodes of this district is exactly the same as
that of Central, Gold Dirt, Empire, and .many other mining camps in
this Territory. The top quartz, decompose<l and prepared by nature for
amalgamation, was easily mined and readily treated. Large companies
were formed, extensive mills built, and much money expended. As soon
as the sulpburets were reached, the mills were closed aud operations on
the mines suspended, as it was found impossible to treat the pyritous
ores successfully by amalgamation. There are a large number of goldleads at Hamilton, Montgomery, and Mosquito, which only require
proper treatment to render them profitable. Concentration and smelting would appear to be the most effectual and economical method of
handling these ores.
Present condition of mining affairs.-Mining has received a powerful
impulse during; the past year from the rich silver discoveries on Lincoln
and Bross Mountains. Although no great amount of money has as yet
been taken out, the discoveries have caused an influx of prospectors
and capitalists, and called attention to the wonderful riches of tbe
whole Mosquito range from Ute Pass to Buffalo Peaks. The summer of
1872 was unusually cold and stormy, but in the face of these drawbacks,
and in spite of the fact that nine men out of ten were prospecting and
not mining, the South Park mines have produced about 1,500 tons of
ore, which has been sold for about $150,000. I estimate the cost of mining aud transporting this ore at $70,000, leaving a net profit of $80,000
for the working season of four months. ~his ore bas been principally·
purchased by a branch of the Boston and Colorado Smelting Company,
aud by the ]_\,fount Lincoln Smelting-Works. The latter works have
been iu successful operation siuce December 1 of thi8 year, are ·purchasiug for cash all ores offered, and smelting daily about 10 tons. They
use a blast furnace 3 by 32- feet in size aud 12 feet high. The furnace
has tllree tnyeres, and the blast is furnislled by a Sturtevant's, No. 7,
pressure lJlower. The products are lead riches and copper matte, all of
which are shipped to Germany for further treatment. Tile prices paid
for ore are liberal, being from $20 to $50 higher than can be realized by
sllipping to St. Louis or Swansea.
Tlw silver discoveries on Lincoln and Bross this summer have been

CONDITION OF MINIKG INDUSTRY-COLORADO.

297

very numerous. They are without doubt superficial deposits in limestone, but appear remarkably regular and well-defined and very extensire. I cannot learn that any deposits in situ have ''played out," altbongll there are reports to that. efiect from discouraged miuers. .Many
prospectors have discoverPd and recorded little stray bunches of mineral 'rhwh occur frequently in the slide, aud, of course, haYe dug them
out. These little pockets can almost invariaoly be traced to the main
deposit above, and there i~ no doubt that they llave simply been broken
oft' and moved down the hill by some convulsion of nature.
A ,·ery large number of silver-mines have been discovered on the
south slope of Buck~kin lVlountain. I append a list of the names,
owners, size, amount of dm·elopment, and assays of some of the most
promismg of these leads, in order to ca1l attention to the value of this
hitherto neglected district. Besides those mentioned there are a multitude of lower grade, and from the surface-indications I judge that hundreds more will yet be discovered. The material that they contaill is of
such a nature as to admit of easy concentration, and I am sati~fied that
dressing-works would find steady and profitable employment in this district.
fftut~tre prospect of mining affairs.-The year 1873 will show an
enormous increase in the produetion of the Sout,h Park mines. :Most of
the men who were prospecting last summer will commence developing
tl.leir property and become producers. The time that was spent the past
season in building houses, grading trails aml roads, and openiug mines,
will be employed in taking out ore.
The Park Pool Company are working the Hiawatha and Beeger
this winter, and will employ a large force of men on their various mines
as soon as the spring opens. Messrs. J; H. Dudley & Co. have nine men
on tlw Moose, and next season will employ some fifty or sixty more on
their other mines. Many other operators haYe announced their intention
of miuing on Lincoln and Bross, and also extending their operations to
Hamilton, Montgomery, Buckskin, Mosquito, and Horseshoe. It is
also probable that large smelting-works will be erected in tlle latter
district, to reduce the argentiferous lead-ores that are found there in
great abundance. It is probable that the production of 1873 will exceed
$1,000,000. It is confidently expected that a railroad will be built into
the park during the coming year. This would give an additional impulse
to miuing. It would not only greatly lessen the cost of mining supplies,
and aftord. cheap transportation for the rich ores and products of the
smelting-works, but it woulJ put the mines in direct communication with
tl.te coal-fields and beds of iron-ore near the base of the mountains. This
would give cheap fuel afld clleap flux for the smelters, and by lessening
the cost of reduction would great.l.Y increase the value of the ore. The
coal-bed now worked near Hamilton, Park County, although large and
regular, furnishes a qualit.Y of coal entirely unsuited for smelting. It is
a middling good quality of lignite, will not coke, and is unable to bear
the burden which it \Vould be obliged to carry in a high furnace.
'rl..le owners are of the opinion that the coal will improve greatly in
quality as depth is gained. I sincerely hope that such may be the ease.
1'/ie Phillips -mine.-This mine, being one of the most important. and
valuable gold lodes of this district, I illsert a short sketch of its discovery,
production, e!Xtent, &c. I do this to sllow the characteristics of the gold
lodes fouud llere in the lower :strata of sandstone. The mine was discoYer<:>d in Buckskin Gulch in 1860, by Joseph Higginbotham, alias
11
Buckskin Joe." In June, 1861, tweh•e persons were working on it.
In September of the same year tl.Je town of Buckskin contained 1,000
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inhabitants. From June 18 to October 19, Stansell, Bond & Harris, who
owned 200 feet. of this lead, took out $50,000. 'The process they employed
was very simple. 'The top quartz and dirt was run through sluices, and
the beadings were re-worked in arrastras, yielding $350 per cord. The
retorted gold sold for $16 pH ounce, coin. During the same season
about $25,000 was taken out by other parties. The lode was worked
until 1863, when sulphurets were reacbB<l, which could not be treated by
ordinary mill process. 'l'he total yield of the lode has been about
$250,000, although 111any claim it to have been much greater. The
average width of "the Phillips i~ 30 feet, and it bas been worked for a
length of 2,000 feet. It traverses a quartzite formation, l1as a gaugue
of quartz and heavy spar, and carries immense masses of iron lJJl'ites,
traversed by srnan and irregular veins of copper pyrites and zinciJlende.
The lode descends perpendicularly for 25 feet, and then split:s up and
pitches ea:st almost horizontally in a multitude of seams varying from l
inch to 10 feet in thickness. Thousanus of tons of auriferous sulphurets
are still exposed to view, and will doubtless be utilized at some future
tlay.
The lJioose.-This representath·e silver -mine of the newly-discovered
limestone district was di covered in July, 1871, by Captain Plummer.
'J.'he ''-Dwight," probably an extension of the same, was discoYered in
June, 1869, by Plummer & Myers. · Iu 1871 this property was sol<l to
Dudley & Co., who took out the same season from the Moose ~~) tous,
yielding 300 ounces per ton; fi.·om the Dwight, 15 tons, ;yielding 275
ounces per ton. As this material was shipped to Swansea exactly as it
was taken from the mine, without any sorting or other preparation, the
yield is very remarkable. The Moose bas been traced for l;OO feet and
opened for nearly 400 feet. The creYice varies in width from 8 inehes
to 6~ feet, and pitches into the mountain at an angle of 35° . The
country rock is black limestone, and the gangue of the vein is principally heavy spar. The principal silver-bearing minerals are galena and
various decompositions of copper pyrites; much carbonate of lead is
also found. The ore requires no sorting and is easily smelted. During
the summer of 1872,300 tonH of this ore were sold to the l\iount Lincoln
Smelting- V\T orks, yielding $350 per ton. .A. very small l'orce of men has
been employed upon the mine, and all the ore from it has been packed
to timber line upon jacks. The elevat.iou of the mine above sea-lev-el is
something over 13,000 feet.
Placer-mines.-Tbere is an immense area of graYel-oeposits in the
South P 'lrk, which, owing to the high price of labor and imperfect
methods of working, bas never yet been touched. .From persoual observation apd careful compilation of the statements of our most experienced gulch-miners, I estimate that there are no le:ss than fifteen square
miles of placer-ground which will yield $8 per day to the man by an
extensive and economical method of working.
In the immediate vicinity of Fair Play, and since the founding of
that town, about $1,000,000 worth of gulcll-gold bas been taken out, at
an expense of $500,000. This gold. is worth on an average $18.50 per
ounce, coin. The following analysis, made bS myself, will show the nature of the alloy:
Gold .••••.•........... . ...........•....... _... _....... . _....... . ........... . 89. 42
'3il ver ................. _ ....................... _.. . . . . . . . . .. - .. ___ . .... . . __ 9. 92
Copper ...............................•.................. . .. ·-.•..... . ... . . . .. Trace.
99. :1,1
Specific gravity. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. 11
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ln the neighborhood of Hamilton and Tarrya.ll, placer mining bas
proseeuted since August, 1859, and bas yielded about $1~000,000.
are still some 2,000 acres of graw~lleft, which will yield from $5
t~ JH'r day to the man. This gold comes principally from the lodes
Uamilton, whieh are numerous and large, but cannot be worked
,fitab1y by ordinar.v mill prOC(:'SS.
The Bank mine of Messrs. Mills and Hodges, on the Platte, about
r miles above Fair Pla,y, bas been worked for three years. In tbat
~,000 days' labor bave been expended npou the mine at an expense
per day. Forty-tlve thousand cubic yards of gravel have been
ll, sielding $ 10,350, or 43 ceuts per cubic yard. AYerage work
day prr man bas been 222- yards, producing $9.67-2-. Their ditch is
miles lung, G feet wide at the top and 4 feet at tlle bottom, with a
Iter of an iucll fall to the rod. lt carries about 000 inches of water.
mine is only run during the day, and the proprietors have sold suft \Yater a.t night to meet all incidental expenses of the miue. They
a hydraulic pipe "'ith a 70-foot bead and au inch and a quarter uozantl have a 2 foot flume, 220 feet lon{l;, paved with block ripples.
iuteud next summer to construct a, 5-foot flume and u~e the boom ·
etlwd. 'rheir avt>rage depth of gravel is 21 feet, and is increasing
ly. The ground pa.y s more or less from the grass-roots, but the
cipa1 mo1wy is fouud on a stratum of "hard-pan'' 5 feet al>ove bed·
'fhe gold is mostly in the s~1ape of shot, and sells for $18 per
I(' e.
AiP~srs. Pease and Freeman bare bee.n working a gulch-mine 011 Br.aL'rNJk, Nbont one mile from F;_zh· Pllly, for eight yetJI'S. The iirst
tlH·r worked fi ve men and took ont 58 cents. Since then trw y baw-l
t>;l $:.W,OOO in ruuning a flume 2 feet wiue and three-fourtl.i's of a
long, aml have opened up an inexhaustible area of half ounce digTlwir ~upp1y of water is small, but sufficient to carry all bowlthrong·h their flnme.
t'sst·s. ,J. vV. Smith and Freu. Clarke have purchased nearly all the
on the Platte RiYer about two miles above and below the towu
Fair Play. Tht>y bave bought out some thirty-six men, .:mtl are runa ft.nme G feet high an<.l 6 feet wi<le, with a grade of 2 inches to 12
The s<:>ason of 1872 was spent in preliminaries, but there is no
that iu future the enterprise will be self-sustaining until bed-rock
ed, when very large pay is expected, as the dirt has yielded as
as 841 a <lay to the man, by shoveling into sluices. The owners
have to flume for about oue mile before striking l>ed-rock.
LAKE COUNTY.

e placer and lode mines of California Gulch have been worked vigthis ~umHH~ r.
The Printer Boy, owned by the Boston and
lpllia Gold-.Miuing Company, J. Marshall Paul, agent, and by
in Bree~e, bas a crevice from 12 to 17 feet in widtb. I am iu1 that tue wl10le of this enormous vein yields under stamps at
rate of 17 unuees per coru, or $45 per ton. The mine is, ho\vever,
pockets, and sometiuu"s incredibly rich bunches of mineral occur.
informed by one of the proprietors that a panful of dirt bas been
hom oue of these pockets which :yielded 132 ounces in gold.
miue ltas a shaft on it 140 feet iu depth, with le'"els ruu at regular
Is, aml a large amount of backs yet untouched.
Deery Tunuel, mvned by Captain Breese, has a large crevice,
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and assays well in gold, silver, and @Opper, but the ore cannot be
advantageously by the common mill process.
The '~Five-Twenty" has a 7-foot crevice, with a pay-streak 14 1u~u~;:~ 11 •
wiue, whieh sieldl:3 $20 per ton.
Tllere are a great number more of these gold-lodes, which only
quire development and means of reduetion to make them valuable.
'fhe.y are all situated in quartzite, dipping west.
The total yield of the placers in this gulch has been estimated at
$3,000,000, and there are still some five square miles of gravel-deposits
wllich will pay $5 per day.
The Homestake mine, near Tennessee Pass, has been extensively
worked tllis summer by Mr ..MeFadden. This vein has been traced for
about 3,000 feet, and has an average width of 16 inches. The mineral
is principally galena, with some copper and iron pyrites. .About 50
tons lla '\'e been sold this summer, yieldiug $125 per ton.
In Iowa Gulch, Breese, Paul & Co. are constructing a ditch, fourteen
miles in length and 6 feet wide, to convey water to these very rich diggings.
1.'be gulch is four miles long and 40 to 150 feet wide, with an average
grade of 32 inches to 12 feet. The depth to bed-rock is about 12 feet,
all(.l the wllole gulch is rated as twelve-ounce diggings.
LODES RECORDED IN PARK COUNTY IN

1872.

Consolidaterl Jlfontgomery mining.. district.-Our :Fritz, Red Bird, Black
Bird, Tar Heel:s, Pioneer Silver Lode, Summit Uounty, Terrible, Oomoro,
Sheridan, Eyrie, Ohio, Bellvue, Paek Saddle, Belmont, Legal Tender,
Moreno, Crieket, Queen, \Volverine, Highlander, .Alma, Booth, Jupiter;
Oro Cash, Dolly Varden, ~t\.rctic, Ajax, Old Abe, Hoosier Boy, Caribou,
Ocean Wave, Crown Point, Mammoth, Von Bismarck, Silver \VaYe,
CZ!,yuga, Confidential, Cora, White Fawn, .Alma Extension, Blue Jay,
Peacock, Reindeer, Rouglt and Read.v, Olive, Denver City, Combination, Gertrude, Park County, Montezuma, Swansea,. Terror, De Soto,
North Star, Ledge, C. S., Dolly Varden, Kansas, Collins, Hed Hock,
American Flag, Cavern, Hamilton, Newton, Australia, Baltic, Miners'
Deligllt, l\fascou No.1, Mascou No. 2, Russia, SeYen-Thirty, Waterloo,
Hidden Treasure, Bullion, Revenue, Fortune, Esta Buena, Colorado,
Prolific, Buckeye, Autocrat, Castello, Concordia, Pbamix, Glaneorie,
Lougfellow, Eelipse, Cllicago, Milwaukee; Ma,reo, Phil Slleridan, 1\linuehaha, Ferguson. Kobiuoor, .Leonora, Big Emma, Peacock, Queen of
the May, llorace Greeley, Isabella, General D. II. Hill, Eig Sunflower,
Zeb. Vance, Buckeye No. 1, Buckeye No. 2, Juniata, .l\faggie, Cosmopolitau, McNab, Park County, El~in, Grant, Monday, Hughes, \Vheal
Cate.
Buck.r;kin Joe distrwt.-Qneen, Globe, Rising Sun, Three Men, Big
Horn, Dolly Varden, Sellool Marrn, Guinea, D.D., Rocky Point, Bunker
Hill, Framingham, P. D., Snow Bird, Johnny·D.,Whopper, Sneezeweed,
Grant, Aztec, Pawnee, Stranger, Autelope, Home State, Ponrth of Jnl;\',
Buekeye, Buffalo IIead, Emma, Buekskin Joe, Flood Tide, :Mattie
l\lullett, Taylor, 0'\ erseer, Homestead, Knox, Little Ettie, Pioneer, .Jackson, Uncle Charley, Red Cloud, Park County, Tiger, Indian Boy, Ruby,
Ipswiell. Augustine, Compton, l\Ionte Christo, Narrow Gange, Sailor Boy,
Potosi, Emrua Louisa, Uucle Sam, l\lonntain Gem, C. H. Rodgers, l\Ianganese, Condor, TIJaHksgidng, Lead, High Grade, Absecome, State of
:Maine, Kendu:ske,Y~ T. D. Hume, Dick Lord, Bull Dog, l~efl Cloud,
\Vade llampton, McGraw, Ucm:fidence, Columbia, Hanging, Rubicon,
7
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Rubicon Extension, .Angola., Raven, Lofty, Greenback, Security, Bagdad, Liberal, Idaho, :Mahone, Ground Bog, St. Elmo, Quaker, Trail,
~ew Discover,y, Red Mouutain, Norumbega, Black Bird, Rl1einlander,
Green Bird, Careless Boy, New Castle, C. D., A. B.
Jlosquito district.- Whale, White Horse, State of Maine1 Champion,
Uuk:uown, Black Bear, Humboldt, Colorado, Great Western, l\lorni11g
Star, Porphyry, Cliuton, Topelm, Hard to Beat, Elephant, Larke, J. B.
Clwffer, Ballarat, Oora.
Hall's Gulch.- vVallace, Densmore, Nichols, Athens, Brownell, Liftwick, Comet-, Ulster County, Cold Spring1 Marietta, Dolly Varden,
Baby, Clift, Alice Cary, Olive Hoyle, Elizabeth, Columbus, Elliot, Colorado, Bison, Jasper.
Gibson Gulch.-Fat Boy, Orphan Boy, Hubbard, Yankee Boy, Yankee
Xation.
Pennsylvania Gu,lch.-J ulia.
Szcan Gulch.-Summit.
Putnam Gulch.-Old North State,.Barney.
Horseshoe district.-Buckeye State, Brownlow, l\Iaria De Los Rayes,
Blue Jacket, Elizabeth, Fair Play, Spar, 'l'reasury, Galena, Brownlow
Extension, Spotted Hornet, Sedgewick, Crystal Fountain.
Genet'tt district.--Starr, Perry, llunt, Snow Storm, Dolly Varden,
Black Dan.
Tarryall d'istrict.-0 K, Silver Mist, Republic.
Outside of dist'r -icts.-Santa Fe, Colorado, Tender Foot, Patebuma,
Liou, Sunny Side, Tiger, Bonnie Doon, Millionaire, Metz, Orphan Boy,
Tempest, Sherman Nos. 1, 2, 3, and 4, Manhattan, Chase.
List of principal mines in Buckskin dist1·ict.

Name.

Owner.

Width of
crevice.

D epth.

~~~~~~wc~;1~foe : ::::::::: : :::: . ~~-~~~~ -~-~~~-l~~~:::: ~ ~::::: ::::: ig:r~~~ ~~~~~::::::

Gincllcs $450 00
3 fret ..
!:!2 GO
15 inches 700 00
I foot .. .
390 00
3 feet .. . 175 00
4 feet .. . *tiO CO
10 inch es 100 00
l tl inches 117 17
a feet . . . 101 01
3 f eet . .. 190 90
2 feet ... 112 00
1 foot ...
200 00
G iuch es
90 00
8 iuches . 360 00
10 iuell rs 340 00
8 inches . ll7 00
ll inches . 384 00
30 inches 130 00
1 fo ot .. .
75 00
3 fl'd . .
112 00
lOiucbes
DB 00
18 iuch es 042 00
1 foot . . . 725 00
9 f<'et .. . 812 00
5inches
170 00
G inches . 219 00
2 feet . . . 125 00
2 fl'Ct . .
90 00
30iuches ~2 00
1 foot .. . 211 00
3 feet .. . 128 00
4inches
137 00
3 inch es
127 00
R iuchcs
95 00
3 feet .. .
80 00
5 feet . . . 100 00

~~~;:~:;~~:::::::~~:: ::::::::::: :~~:::~:::::::: :::::::::::::: ~H~H ~~~f.t~~:: : :

(;rcat West . . .. ....... . ............ do . ....... .. . . ...... . . . ... .. 2 23-foot shafts .. . .
t:apital . .................... .. ..... do.................... . ... . . 8-i'oot shaft ...... .
ruiou :Xo. 4 . .... .. . ... ...... . .A.ller p;h .... . ................ . . 1 ~0-foot shaft .... .
Surprise .. ... . ..... . ....... .. T. ,Jordan . ......... .. .. . .. .. .... 10-foot shaft ..... .

~~~~~~t~ict ~-~~~ _- _-_-_-_-_-_-:::::: ·M:~,: sY~~~- ::::::::::::::.-::::: ~: ~ci:f~~~ ~~~;:~: :::::

Wi nella go . ...... . ................ do...... . ............ . ......
)iiim·al Lluff ...•........... . ..... . do. . . .. . . . .. . . . . . . . . . . . . . . . .
l~nnx....................... . Dunbar & Rische............... .
l.ittloEttie ............. .. .. .. ..... do . ......... . ...... . ........
Yon Moltke . . ..... .. .......... . ... do............... . ..........
Taylor.... . ................ . . Mr. Taylor............. .. .......
l::t\·cn ........... . ......... . ....... do.................... . .....

10-foot
14-foot
10-foot
12foot
10-foot
12 foot
20-fot,t

shaft ..... .
shaft ..... .
shaft ..... .
shatt ..... .
shaft .... ..
shaft .... .
shaft . .... .

!'N~~~G~~3~~::::: :::::::::::. "iii~kt>o;ci : ::: ::::::::::::::::::: ~l1·~~ts~~~!~·t:

:::::
Xormui.Jago .... . .·........... . ...... do .... . ........... . ..... _.. 20-foot tnnueL ... .
:->nnnnit Lake ............... FriUs & Uarriden ........... . .. . 15-foot shaft ..... .
Cmditlcncc . . . . . . . . . . . . . . . . . . McGl'aw & Hartwell . . . . . . . . . . . . 20-foot shaft ..... .
:l[cGraw . . .. ............... . ..... do .. ...... . ................. 2 tunnels ........ .
~tdla llartwell ............ .... .... do ......................... . · 10-foot shaft ..... .

~~~~~~)8t;~::::: : ~:~::::::::: : : ::~ : :~~:~:-::::::::::~~~: : ::::::: ~~:fgg~ ~~~n

llopc ...... . ............. . .. .. .. .. . do . .......... .. .............
K D. Peters .... .. ... . ..... . . . ... ... do... .. .. . ................. .
DelaYau ... . .. . .................... do ........ . .................
.trctic . . ............ . ....... .. ..... do . .. . .....................
Tom Thurni.J ................ . ...... do.... . . . .. . . . . . . .. . . . . . . . . .

::::::

8-foot shaft ...... .
12-foot shaft ..... .
· 14-foot shaJ t ..... .
12-foot shaft ..... .
10 foot shart ..... .

t~~~~X~~~~: ~::::: :::::: ::::::~~::::::::::::: ::::::: ~ ~:: ~: !H~~! ~~~fL:::: :
6reeu ........ . ...... . .. . .......... do .• _.................... . .. 8-foot sllaft ...... .
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List of p1·incipal mines in Buckskin district-Continued.
<:)

~.

Name.

Owner.

D epth.

Width of
Cl'CViCC.

0:~

,_ .S

~§

,-~,..

Victor ........ . . ... .. . ... .. .. McGraw & Hartwell. ..... . ... .. 10-fcot shaft ..... .
Sweet Home . . . . . . . . . . . . . . . . . Morgan & Henderson .. . . ...... . SO-foot tunn el. ... .
40-foot tunn eL .. . .
R erl Molmtaiu .......... .. . .. Mills & Ho..,.es
10-foot ~>h a ft . . . _..
30-fout tunneL . . .
I t! foot shaft .. . .. .
8-foot shaft ...... .
10-foot shaft . _. __ .
Wade llarnpton..... . ....... Burroughs, Heldo & Co ..... .. . . . 25-toot shaft .. _. . .
Fourth July ............ . .... ___.. do .............. ... ........ . 10-foot sh nft .. . . ..
10-foot shaft . .. . _.
8-foot shaft, .. . . ..
60-foot tunnel. ... .
10-foot shaft .. .. . .
12-foot shaft . .. . ..

~::~·::~~::: ::: :::::·.: :::::::: ~~~~~t;'e~1~· :: :::~ ~ ::::::::::::

-

~~~:~~~~~:~~:::::::: :::::: ~~:~r?~ ~ -~~~~~~~:: ~ ~::::::::::

~~~~H+::: ~-:: ~: ~: i::•.~~Ni;i:t-~: : i.:: -::::i~.

3 fret . . 1 $CO 00
18 inc hes
90 00
18 inches
80 00
12 inches 200 00
13 inclH'S 400 tO
30 iuches 130 00
20 iu ches 150 00
11:l inches "200 00
fi inches 1, 200 00
20 inch es 175 00
10 inches
73 00
30 in ch e~ llO 00
l Binches
50 00
10 inches 130 00
2 inche3
700 CO

* Gold.

'l'ITE CANON CI'l'Y COAL-BEDS.

The following account of these beds constitutes a paper by R. Neilson Clark, M. E., read at the Pittsburgh meeting of the Americau lustitute of Mining Engineer~, and courteously placed at my di~posal b,y the
author. Mr. Clark is the engineer in charge of the ruiues, an<l has
thoroughly examined the whole field.
The coal-beds of Calion City are situated six miles below the town
upon the Arkansas H.iver.
At this point the Rocky J\Iountains haYe thrown out from their main
ridge two spurs. The one to the north, containing Pike's Peak and
Chesenne Mountain, is known as part of the "Rim H.ange;" the one to
the west and south is known as the ':Greenhorn Range."
Against these syenitic mountains the later rocks, from the silurian to
tl1e tertiary, are piled aud uplifted; at right angles to the <Jirection of
tllis main uplift is tl.w axis of a lesser plication.
Ou tue nortb, west, antl south the pitch is steep, gradually flattening
as it approaches the center of the basin and rising again to the eat:'t at
a pitch ·of about 50, thus forming a perfect basin, tbe •!euter of which is
only two miles east of tile base of the Greenhorn Rauge.
Over the center of this basin, and against the Greenhorn Range are
situated the highest geological rocks of this region-the coal-bearing
salltlstones.
The bed is ten miles long at its greatest extent north and south, and
five miles across at its greatest extent east au<l west: it contains in all
about fort.y-four square miles of coal- hearing rocks. ·
A section through tilese rod~s would give, from the bottom upwards,
first, the sand-rock kno\Yll for a hundred miles uorth of here as tLe
"Bog-back"-probably eocene; on top of this a limeHtone; then the
black shales; then the cbly-bed-perllaps 200 feet in tbiclmess; then
tLe san<l-rock-perhaps 150 feet tllick-imwediately nnderlyiug tbe
coal.
To tile north and east the~e seams are very thick, but tlwy thin out
to the west and south, the limestone aud a1l intermediate strata disappearing, until at the soutil the bottom sand-rock lies npon tile GreenLorn Hauge. The piteh at this point is not more than loO, while but
three miles to the north and west it is G0° to 80°, and stands apart from
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the range. Still further to the northweRt, the other strata begin to
appear; the clay-bed, however, I have never found on the western
edge.
The coal-yielding- rocks are about 600 feet in thickness-they are sandrocks, with some black, yellow, and red shales.
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Tlwre are very few of our cbaracteriRtic bituminous shales so common
in tbe carboniferous mea~ure. The shales and slates contain but few
fossils; the sand-rocks are full of the 1Pa \'es of the oak, the poplar, (1)
aud the calamopsis. These rocks contaiu ::-1t least nine seams-var.\ing from 6 feet to 8 feet in thicknes~. They are thickest at the
south end of the basin, gradually thinning out to the north as the intermediate rocks thicken, thus two se::~ms at the south, close to the
range, are respectively 6 and 7 feet thick, and but 50 feet apart; at
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the north, on the river, they are but 2 and 4 feet thick and at least 150
feet apart.
The lowest of all of these seams is known as the Calion City coal.
Its section gives, from the bottom up, first, sand-rock; secondly, shale;
thir<11y, coal 8 feet; fourtbl~T ' shale and clay 24 feet; fifthly, coal 51
feet; sixthly, brown shale 8 feet; seventhly, coal13 feet.
'l'welYe feet above is another thin seam of coal, and above this is a
thin stratum of iron-ore, sample of which I bad the pleasure of forwarding to Professor Ra.nnond some months ago.
The coal is block-like in structure, not so distinct as in the Indiana
coal-fi('l<ls, but the cleavage is distinet enough to make exeellent working for the ruiners. The underlying clay is too tough to aftord undermining.
It ;yields by analysis made from samples taken from within ten yards
of the surfaee, as follows:
By Professor E. T. Cox:*
Bro·wn eoal, color jet black, contains no seams of caleite; specific
gravity 1.279; 1 cubic foot weighs 79.63 pounds.
C k
{ Ash, oeber yellow ................ . 4.50
0
e - · · · · · · · · · · · · 61 · 30 Fixed carbon ...... - . - - ... - · • - - - - · 56.80
4.50
Volatile matter. . . . 38. 70 { iJ:St_e_r_ ·_ -_ ·_ ·. ·. ~ ~ ·. -. ·_ -_ ~- -. -_ ·. -_ ·_ ·. -_ -. ·_ : ~- : ~ ~: 34.20
Coke-slightly swollen, unchanged, semi-lustrous.
By Dr. Thomas 1\f. Drown:
Volatile matter ............................................ . 40.65
l•'ixed carbon .............................................. . 53.69
Ash ..................................................... _.. 5.66
Su1ph ur. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _. . . . . . ..... ~ ......• 0.59
These analyses are taken from a letter of Mr. Robert H. Lamborn to
1.\-ir. George P. Hall, published in the Engineering and .Mining Journal, of
August 20, 1872.
Concerning its quality as a working-coal, I am happy to be able to
place some figures before your notiee.
The Denver and Rio Grande Railway have, up to this summer, always
been forced to use the eoal from near Erie. Some months ago I forwarded them a wagon-load of this eoal for trial. I give an extract from
the report of Colonel Greenwood, general manager D. & R. G. R. W.,
on the subject: "This report shows an average of one hundred and
fifty-four miles run with a ton of eoal, ~md, great as the distance is,
there were one hundred and two miles of it np a heavy grade averaging
nearly 40 feet per mile, and having two planes, of nearly eight miles
each, where tlle grade was 75 feet per mile."
The engine was a four-driver passeng-er-engine; the train consisted
of oue eigbt-wbeel baggage-ear, and two of the standard passengercoaches, cnpal>le of seating sixty-four passengers.
In the stove it burns very rapidly, with but very little smoke and no
smut.
I forwarded specimens of this seam and the 4-foot overlying one,
known as the "river-seam" to the Denver gas-works.
Mr. Fay, the superintendent, has been kind enough to send me the
result of their experiments. I copy verbatim :
"ConcE-rning the analyses of these western coals, see a subsequent chapter on" The
Calorific Value of Western Lignites."-R. vV. R. .
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Rrsult of tests (for gas alone) of coal from the Arkansas River anc1 other
dist-ricts,
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Fair.
Poor.
9.2 Good.
7.2 Very good.
8.6

7.6

The letters S. P. (small pieces) denote that tbe residne is of no further use; L.

r.

(large pieces) that the greater portion of the residue will burn in our furnaces.

Caruonic acid and carbonic oxide in considerable force in each kind of coal. Sulphur
present in each, but in very small quantity, the least in River seam; bave no means of
determining th e proportions of either of the above obnoxious gases.
Each kind of coal was tested tbr-.;e times.
Respectful] y,
WM. J. FAY,
Su1Je1'intendent Denver Gas-11'orl;s.

Openings are now bP-ing made of the eastern outcrop, in preparation
for tlle shipment of 150 tons per diem during the winter months.
Bxperiments are soon to be commenced for testing the coal in the
h1aRt furnace, as large deposits of iron-ore are found in tlle neighborhood. The <lemaud for iron llerealJouts is already good, and rapidly increasing, and it is lloped that the blast furuace and rolling mill will be
1ncrati~e inYestments. The amount of rails to be rolled is enormous;.
the nearest mills are at ~aint. Louis .
..._\.sit may be of interest, I add an analysis of the iron ore:
~'Grape

Greek iron-ore," Fremont County .

.'ilica ... _.. .. .. .. . • . . .. . . .. . .. . . .. 2.75 1 Oxide of magnesia ................ tracP.
~Jag. ox. of iron .................. 67.76
Magnesia.......................... 3.2f)
Titanic iron ....................... 18.98 Snlphuric acid ... _.... ___ ......... tract·.
Alumina. . .. . . . .. .. . . . .. .. .. . . . .. . 9.70 Phosphoric acid .............. faint trace.

Tile deposit is very large, and only twelve miles distant large deposits of iron-stones abound~ .limestone is in great plenty.
20

ni

CHAPTER

VIII.

WYOMING.
No new mining-districts have acquired prominence in tllis Territory
during the year, and there is little to report of the old ones.
Mr. R. K. Morrison, of Miners' D~ligbt, Las kindly furnished dat~
jn regard to the gold mines of the Sweet-water region. From his report,
I estimate that, although not many quartz-mines havR been in steady
operation, the vigorous working of the placer-mines during the summer
l1as fully made up the loss in production from the former source, and
$100,000 coin may be safely accepted as the gold product of the region
for 1872.
The close proximity of Utah, with its numerous deposits of rich silver ore, together with the universal habit of miners to stampede to
every uewly-discovered district of note, have almost depopulated the
gold regions of Wyoming.
South Pass City is nearly deserted, all of the numerous ledges surrounding it now lying idle. Tile celebrated Cariso mine, from which so
much bullion was taken in 1869 and 1870, was disposed of by Mr. Roberts
in the fall of 1870. The English company, owners of the Irishman
ledge, became the purchaser, paying $15,000 down, and agreeing to
pay $115,000 more in monthly installments. After being put in possession of tue mine, it was ascertained that they were not only utwble to
pay for the mine, but also to work it. They bad evidently bought it on
speculation, hoping their stock could be sold on the record of the Cariso.
Since that time nothing bas been done on tue mine.
The Young America is also idle, the company having become disheartened by the loss of their valuable mill. The mine is well openet1,
exhibits a vein averaging 2 feet in width, and yields, by ordinary stamp
process, about $15 per ton.
The other mines in this vicinity are similarly situated. They are all
irlle, nnd their locators are absent in Utab, prospecting for silver and
lead mines.
Atlantic City presents a more prosperous appearance than South Pass,
althoug·h but two mines are in operation there.
1'he Caril>oo mine, formerly owned by Messrs. Cutler & HouglltJlling,
of Chicago, and operated by them one short season only, was subsequently abandoned. But upon the passage of tlw new United States
mining law, regarding relocations of almndoned mines, it was relocated
by a part.y of miners, who, since that time, ba\e taken out a large quantity of ore, '\V hich yields fi.'orn $10 to $30 per ton. There is no machinery
upon this mine, tue ore having to be· hoisted by windlass. Tlw relocators are well satisfied with their venture, and are still bard at work.
The Buckeye mine has been in continual operation ever since its loca.
tion in 1868; and although started '\vithout machinery, capital, or
credit, it bas steadily progressed through misfortunes, cap-roek, nonpaying quartz, &c., until it has accumulated enough to procure good
hoiRting works, a 10-stamp mill, a 6-ineh double-acting pump, and a good
credit. Finding the pump insufficient to drain the mine, they were
forced to sink a new shaft, started at a less elevation than the old one.
At the bottom of this new shaft tbey have a 10-feet vein of quartz, yielding ou an a\~erage $9 per ton. Cost of mining and milling about $6.
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Miners' Delight, or Hamilton City, is in a more prosperous condition
than either ofthe two last-mentioned camps. In fact, no diminution of
its population is discernable.
The old Miners' Delight mill has been idle during the past year for
most of the time, but at present a force of men are taking quartz from
the mine, which, it is estimated, will yield $20 per ton.
The IIartley mine, the west extension of the Miners' Delight, has been
improved during the past year by the erection of a fine 20-stamp mill
and hoisting works. A test run was made before the erection of the
mill of 30 tons, yielding $30 per ton.
The East End I\iiners' Delight, consisting of 800 feet, owned by R.
W. Shawhan, of Tiffin, Ohio, has also been improved by the erection of
a fine 20-stamp mill and hoisting works, with 6-inch cornish pump, all
run b.v one 40-horse-power engine. This mine is now 1n full operation,
and shows as quartz vein of from 2 to 5 feet in width. The rock yields
from $8 to $15 per ton. Cost of mining and milling, superintendent's
salary included, $6 per ton.
The gulch mines were vigorously worh:ed during 1872, giving employmeut to about one hundred men, and yielding upon an average $8 per
day to the man. Cost of wood, delivered, $3.50 per cord; miners' wages,
$±per day; mechanics, $5 per day.
The above shows that the amount of development so far is not large,
yet it must be remembered that this region bas had no benefit of working
capital, each mine being dependent upon it,s yield for its subsequeut
development.
THE COAL·MINES.

Of the two principal coal-mining companies of Wyoming, I submit the
following statement, kindly furnished by the respective superintendents,
Messn;. Charles J. Deuel and Thomas Wardell:
Statement of mining operations of the Rocky Mountain Coal and Iron Company jo1· 1872.
Coal mined in :
January ..•••. _____ ••••• _•• ____ •• ___ ••••••.• ___ ••••• __ •••.•• _•• _•• __ .• ____ •
}'ellrnary ......• __ •• _•.•• ____ •• ___ ..••••.••••• _. _••••• _•••• ___ •••• __ ••• ___ •

8, 481
7, 597

M.trcb ..••••.••• _•.•••••••• _••••••••••• __ •••••••••••• ____ ••••••••• _••••• _..

8, 857

April ........................ ·-·-·· •••••••••••. -~ - ··--~-....................
llay .. _........... _.....•• _•..• _. _ •......•.•.....•..• __ ••..•. _...•• __ • • . . • .

8, lOG
7, 3fil

June ...••..•.•••••••.•••••• ___ ••••• __ •••••••••••• __ •••••••••.••• _•• _.. • • • •

7, 204

July .........•.•• _••.••••..•• _•••.•.••••.••••••.•.••.•••••••••.•••.•• _• • • • .

8, 657

August ............................................ ----···-·······---~·-···

9,06{)

September .......••. ····-· •.••••.. ·---·· •.••.••••• ··--··................... 8, 420
Octoller ..... _....••••••••.••• _. _•.•••••••.•• _••.•••••••••.•••••.• _. _•.•• _.. 8, Q3'7
. ."ovcmber ................................ ____ ·-·-·· .••• ------ ••.• ••.• .... . 9, 22tl
Decernller ......... __ •••• __ • _•••• _. __ •••••• ___ •••• __ •••••••••••••••. __ •• . • • • 13, er)G
Total for 1872 ...................... ______ ...... ·---.: ·-. _-· --- ___ .... 105, OGG

This company would have mined much more in.September, October,
and . . Tov~:::mber, 1872, if they could. have had cars enough. The railroad
companies were both short of transportation. The company mined in
January, 1873, 13,300 tons.
At the end of the year No. 1 slope was 563 feet long; No.2 slope 630
feet long; No. 3 slope 4 72 feet long. No. 1 mine was working 3 level~ ;
No. 3 mine was working 5 levels; No. 3 mine was working 6 le\"els.
There are worked at No. 1 mine 2 dumps; at No. 2 mine 2 dumps; at
No.3 mine 1 dump.
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Three sets of hoisting-works, employing double engines at two and
single engine at one mine, are in use. There are, furthermore, 3 en gin ...
houses, 3 .blacksmith-shops, 3 weigh-houses, 3 sets of scales, sno\'\'"-sheds,
&c.; 64 dwelling-houses, 1 manufacturing-shop, 1 carpenter-shop, 1
school and meeting-house, 1. store, 1 hotel, 1 butcher-shop and market,
1 office, 1 car-shop, 1 stable, corral, wagon-bouse, ice-house, &c.
The company's track is four miles long from the main line of Union
Pacific Railroad to the mine, including side-tracks, spurs, and switches. •
Three furnaces are used for ventilation. There are also 3 wooden
chimneys used for the same purpose.
Th.e company employs 225 Chinese miners and laborers; 40 white
miners; 25 white foremen and laborers; 15 white engineers and mechanics-total, 305.
Statement of coal shipped by Wyoming Goal and Mining Company d1tring
the year 1872.
Where shipped from.
Months.
Carbon.

•Tmm.ary ·-----·-·-·•·----·-----·-···
Jt'ebruary ...........................
March..............................
April ............•.....••.....•.....
~lay .........•...•..•••........•••..
.June ................................
.Tuly ................................
August .............................
September---------·---·-····-····-·
October .............................
Kovember ............•..............
December ........•..•...............

Tons.
2,778
1,507
2,172
4,565
6,371
.G,l14
6,414
6,453
~,~4~

n,,8.J
5,946
6,307

Tetal . . . . . . . . . . . . . . . . . . . • . . . . . 59, 257

l

Lbs.
7GO
1,000
~{)0

1,500
1,400
1,300
1,200
1,900
1,900
1,800
1,300
1, 100-

Rock Spring.
Tons.
3,387
1,495
2,464
1,777
1,451
2,206
2,814
2,8:30
2,742
3,779
3,737
5,941

34,"637

Evanston.

Lbs.

Ton.q,

1,500
100
400
1,900
900
1,700
400
1,600
500
700

2,069
1,724
2,222
2,290
3,270
1,85tl
754
1,726
1,3[;5
3,065
1,198
1,206

Lbs .
200
1,900
1,600
100
1,950
1,200
400
450
1,400
1,400
400
1,800

1, 300-22, 773

~~ 800

1,600

CHAPTER IX.
NEW MEXICO.
This Tenitory has maintained the production of former years, hut
there is no material improvement to he reported.
At the Moreno mines the enterprise of the Moreno Valley and GoldMining Company, mentioned in my last report by J\1r. 13loomfield, ·i. e.,
the use of steam machinery for the raising and washing of auriferous
gravel, has been carried out. The necessary arrangements were concluded in June, and a trial of a week's duration is reported to have
giren general satisfaction, the clean-up ha.ving been about $800 of gold,
.881 fine. It is worth nearly $20 per ounce.
The works are placed opposite Spanish Bar, and consist principally
of a tramway about 200 feet long and 35 feet high, carrying a track 3
feet wide. The upper end of the tram-way terminates in a platform
which can be overrun by a stream of water, and which slopes gently
down into a set of sluices. Oars, holding about 40 cubic feet, after
being filled in the pit, are pulled up this track by a stationary engine
placed on the ground, and are then emptied on the platform. There
are also a number of flumes from different directions, conducting water
at tbe proper heights to fill the sluices and work the pumps.
Mr. M. Bloomfield, the originator and manager of the enter_i?rise, furnishes the following particulars of the trial-run: The number of men
employed to fill each car was four; number of yards of dirt shoveled
by each man per day averaged 15z; number of trips made with two
cars, 142 in ten hours. Work was carried on twenty hours out of twentyfour. Two men were required to dump the cars on the-platform and to
regulate the flow of the dirt into the sluices. The engine, a 12-horsepoller, worked with 20 pounds of steam, apparently with ease. The
weight of the load, including the weight of the car1 is about 6,000
pounds. The height of the car is 42 inches from top of track to top of
bed. One car was used from Saturday to noon on Tuesday. Another
car was then added, but broke down twice during the week, causing a
stoppage of eighteen hours. Excepting the breakage of a car, everything worked smoothly and regularly. The result of the run was a
trifle over 50 cents for every cubic yard of dirt worked; judging from
tbe number of men employed during the time, the expenses must baYe
been considerably under the amount produced. After this tdal, the company bad three cars running day and night. They were in good ground,
and though annoyed by imperfect drainage of their claim, they expected to reap a substantial benefit from their undertaking.
I have no later news from the mines than July, with the exception of
the general estimate of the production of the district, which is giveu
by my correspondent, together with the amount produced by the placers
near Santa Fe, as about $100,000.
Despite the many obstacles against it, the progress of Grant
County bas been quite rapid; mining-camps are springing up in every
direction, and population is gradually increasing. Silver City, tl1e
county-seat, is the center of present mining operations. The town is
beautift;llly situated in a charming little valley, flanked on both sides by
rolling bills filled with precious metals and covered with timber and
gTass. It bas a population of about one thousand, consisting chiefly of
miners and their families, although most of the trades and professions
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are well represented. Some of the buildings of Silver City will com.
pare favorallly with those of large towns in the East. Brick is being
extensively manufactured, and that material will be used almost exclusively for building purposes in the future.
The great advantage which Grant County possesses over ever;y other
mining country is its superb climate. No extremes of heat and cold
are known here throughout the year.
A correspondent wrote to me from the district in June, 1872:
There are but four small mills in this district at the present time and two more are
on the road. Three of the mills have l>eeu running to their utmost capacity almost
constantly, but have not been able to meet the requirements of the district by onefifth. As a consequence tons upon tons of rich ore are lying in all direetions awaiting
reduction, and the prosperity of the country is greatly retarded for the lack of sufiicient means to develop its immense resources. The shipment of silver bullion from
this point alone now averages about 5,000 ounces per week.
It has been satisfactorily proved that the whole country for a radius of two hundred miles is literally filled with mineral. Gold, silver, copper, iron, and lead abouml
in the greatest profusion, all await,ing capital and industry to bring to light the hidden
treasure buried iu this vast area of country. Below will be found a Lrief staterueut
of the product of each of the mills at this place for the week ending June 22.
From this can be formed some idea of the richness of the ore in this locality, which
is not surpassed in many other mining-districts on the continent.
Statement showing nurnber of tons of ore worked ancl value of silver extracted dm·ing the week
ending the 22d day of June, 1872, at Silver City, Gmnt County, New Mexico.
How worked.
Q
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Remarks.

~

Seneca. . . . . 5 . . . . 8
Dexter. . 2 . .. . . . . . • . . . .
2 Ikes. . . . . . . . . . 2 . . . . 1
2Ikes ... 3 ........ 2 ....

Engine from Pinos Altos... $2, 422 00
. .. . . . . .. .. . . .. .. . . . . . .. . .. . .
532 GO
Pans, Hepburn & Peterson. 1, 050 00
Engine from Pinos Altos...
78G Oll

By amalgamation ........................ ---.---..........................................
Extracted by furnaces-blast from blacksmith-bellows..................................

4, 790 60
2, 200 00

Resultofweek ............ .................................... J........................

6,990 GO

A.t Silver City there have been in operation during most of the time
two 5-stamp mills, and a Ball crusher of the same capacity. A Howland rotary battery is now running, and two 10-stamp mills are nearly
completed.
At Lone Mountain a 5-starnp mill has been running since November,
1872. No roasting-furnaces have as yet been erected in the county, and
as most of the ore mined comes under the head either of smelting or
uase milling ore, the yield has been far less than could h~ve been tbe
case if chloridizing-furnaces bad been employed. Smelting on a small
scale bas been carried on by Mexicans, great numbers of wlwm are coming from Sonora and Chihuahua. The effect of this immigration bas
been to cheapen labor very much, the best class of Mexican labor commanding only $1.50 per day; corresponding American labor costs $3both without board .
.A bowlder was recently found on the surface in Lone Mountain district, which weig,hs 220 pounds, and is estimated to be worth between
$1,000 and $2,000. A. similar one was found in the same locality about
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two years ago, which weighed 11 pounds 4 ounces, anrl produced $177.30
iu si!Yel'. The average yield of Lone Mountain ore by arrastra process
i~ $150 per ton. vVorked by stamps without wasting, its yield has been

$33 per ton only.
An extensive deposit of slate has been found in Chloride district, which
contains silver in tlle form of chloride and in metallic lea Yes. The rock
arerages from $25 to $79 per ton. It is worked with profit. There are
other rich deposits in the distrid, but they are all very irregular, the
country-rock being an unstratified limestone.
At Pinos Altos, during a portion of tlle past year, the Pacific goldmine and a few others haYe been worked with profit, though ou a
small scale. The placers have not been ver,y productive on account of
thP th·ought.
The title to the fa mons Santa Rita copper- mines is still in dispute.
SeYeralnotices of relocation have been placed on them during tlle past
year, and there now appears little likelihood of a patent being granted
soon to any of the present claimants.
~'lfter a careful comparison of tlw figures of the mill-men, and purchasers and shippers of bullion, 1\fr. M. J. Ryan, to whom I am indebted
lor facts in regard to Grant County, estimates the yield of gold and silver of that county during 1872 at $350,000.
The Soeorro silYer-mines, ~ituated in the Magdalena Mountains, about
twen ty-four miles from the town of Socorro and twenty from Limitar,
La1e been worked to some extent, and a few experiments ha,Te been
made to reduce the ores. The district, so far as it has been prospected,
t•xtends about twenty miles from north to south, and is about twelve
miles in width, the ores being carbonate of lead, bearing silver at the
rate of from $30 to $600 per ton, and sulphuret of copper, also rich in
sil,er.
Tbe most prominent carbonate-leads are the Poor Man's, Little Fanny,
Grand Tower, Pony, Alpine, Washoe, Sucker, Wolverine, and Sterling.
.Jiessrs. George "\Vay & Co. haYe tried to reduce some ore fi·om the
Little Fanny in a small reverberatory. The result was 1,839~ pounds
of lead, containing 66.7 ounces of silver. Much of the lead was lost in
tlw slag. Another reverberatory furnace was erected by Messr::;. J. D.
Baker & Bro., but it could not be worked to advantage, and the same
gentlemen built then a small cupola furnace, the blast of which was
snpplied from a be11ows worked by hand. The result was sat.isfactor,y,
in so far as more lead was extracted than in the reverberatory. Still,
tbe capacity of the furnace being so small, and no maclJinery on hand,
tile furnace cannot be run to an advantage.
Some of the deposits above enumerated, and notably the Poor 1\fan's
an1l Little .Fanny, are very extensive, measuring from 30 to GO feet in
width. They are l'ich in lead, but carry not much over $30 per ton in
silver.
The ores of the sub-district of Corona del Pueblo contain little lead,
but tlley are richer in silver than those of the carbonate series of mines
above spoken of. Assays so far made vary from $25 to high up into
the thousands per ton, and all ores carry some copper. 1'be mines
are as yet little developed.

CHAPTER X.
ARIZONA.
Mining interests generally look more hopeful in this Territory than at
any time for the last ten years; and if t.he Apache question can be
finally settled in favor of the miner, as it bids fair to be soon, the country will, by the time of the advent of the Southern Pacific Railroad, be
in a forward state for a large and permanent production of the preciou~
metals.
During the last year the yield of the Territory bas fa11en off consi<lera!Jly, principally on account of the troubles of the Vulture mine., hnt
the activity in several new silver-districts promises to make up for thi~,
as soon as the preparatory developments of the mines have progressed
sufficiently. I estimate last year's product as follows:
Gold from Vnltnre mine·----· .. -----·---------- __ ..•. ---- .... __ ·----· ____ $Hi0,000

Gold from placer-mines and arrastras .............. _.... ____ .• _... ___ ____ __ :iOO, OllO
Silver iu lmlliou aud ore-shipments ........ ____ ·- ........ __ .. __ .. _. __ ·-___ 175,000
625,000

I have again to thank Mr. John Wasson, surveyor-general of Arizonn,
for notes in regard to the mining industry of the 'ferritory; and Messrs.
T .•T. Bidwell, of Yuma Country, W. F. Henning and W. H. Hardy, of
M~jave County, have kindly furnished information in regard to their
several districts.
The Planet mine, on Williams Fork, owned by the Planet :!\-lining
Company, and operated by the same, keeps about twenty men at work
continually, and has shipped from 100 to 150 tons each month to San
],rancisco. The mine pays now, and has always paid. It carries copperore of a high grade.
The Constancia mine, about fifteen miles from Ehrenberg is owned
and operated by the Uom;tancia Mining Company, Charles Borger,
superintendeut. During the past year they erected a 10 stamp milL
They have three shafts in the mine, over 150 feet deep each, in which a.
ledge of about 4 feet in width is de,Teloped, paying from $15 to $25 per
ton; at latest accounts about $18 in gold. Cost of mining and milling,
from $6 to $8 per ton. Work is going on now.
In Castle Dome district, Captain Polhamus & Co. are sinking on the
Flora Temple mine. They are now down about 200 feet, aud shippiug about 50 tons of ore per month. Cl'hey are mainly laboriug to develop the actual worth of the mine, although the receipts from sales of
ore defray expenses. The ore is argentiferous galena.
vYilliam P. Miller & Co. a.r e operating on a mine near the Flora Temple
on same kind of ore. They ship about 150 tons per month, and are
making money, and work is going on now.
The Vulture mine, near Wickenburg, has been idle for over six
'months. Endeavors are being made to procure capital to take water
to the mine, with what success I do not know. The product of the
mine is about half that of former years, or about $150,000. William P.
Smith & Uo. are putting up a 10-stamp mill ou the Hassa,yampa, abont
fifteen mHes below Wickenburg, and will soon commence crushing ore
from their claims, which adjoin the Vulture Company's ground. 'l'hey
express great confidence of success. 1\ir. Peter Taylor, formerly minesuperintendent of the Vulture, is an interested party with Smith & Co.
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in the present operations, and is convinced that their ground, as well as
the Vulture, will pay well under proper management.
In Yavapai County no mills were put up in 1872, and I believe none
but the Vulture ran at any time. Several arrastras have been kept going in Bradshaw district, and patents for eight mines therein, mainly
on the Tiger lode,-have been applied for. The placer-mines in Yavapai
have been worked with average success in most of this district, and
tJeir yield is not less tbau in the previous year. In the extreme southeastern portion of Yavapai County a copper-district of great value has
been discovered, and four surveys for patents to as many mines, aiHl
. also one mill-site, have recently been made. A Detroit company sta11d
ready to pay a large price for them and to commence work as soon as
pateuts issne therefor.
In Pima County much prospecting bas been done, and some new discoveries have been made. The necessary work is now being done to
procure patents. Two mines have been patented, and more applications will soon be made. Returns have just been received ofthe working results of a lot of ore sent to San Francisco some months ago by
Sa.mnel Hughes, of Tucson; the ore coming· from a mine located alwut
thirty-five miles southwest of that town. The ore contains mai11Jy copper, and purchasers offer for such ore $~00 per ton, laid down on the
San Francisco w barf.
The l\1owry mine is now bPing worked hy some men who have put an
engine thereon, and I understand with good resnltE. The partieE:, being "jumpers," keep very still, waiting for the time to expire which is
given by law of Congress to owners of mines to do the necessary work
on their claims or forfeit them.
Ore from Pinal district, near lnorence, (about 5 tons,) was sent to San
Francisco last summer, and yielded about $200 per ton, The parties
were, however, driven away from the mines by Inuian~. They intended
to commence work again soon, as they were certain of profits, judging
from the 5 tons worl{ed in San Francisco.
Wallapai or H'lwlpai district.-During the year 1871 little else was
done by miners of this district than running over the hills and locating
mines, and doing what work on each claim was necessary to bold it iu
accOtuance with the local laws of thQ district. Early in 1872 a 5stamp mill (wet crushing) was completed ; tl1ere were also two furnaces
completed, Both mill and furnaces were owned and managed by meu
of but little experience in this matkr; the mill would save only from 30
to 50 per cent. of the gold and silver, and the furnaces were a total fail-

ure.
In December, 1872, a third furnace was completed, and mana ~ ed by
an expert. This furnace bas been a success; yet there is a question
now about good smelting ores, as expm·ience proves the ores of this district to be base milling ores~ \vbicb require chloridizing, roastiug, and
amalgamation.
Within the past year there have been shipped to San Francisco about
120 tons of ore, averaging in value $600 per ton. Of gold and silver
bullion there have been shipped about $35,000, and of base bullion about
10 tons. As tlle greater part of this is now in transit, the value is not
yet known, but it is estimated at $600 per ton, or worth $6,000 in gold
and silver. During tile ,Years 1871 and 1872 work was generally
done on the surface, and until J u1y of t.lle last year but few shafts were
down lower than 30 feet. It was found that in sinking from 20 to 40
feet most of the gold, silver, aud lead ore~ gave out, and the leuges
turned to iron sulphurets or arsenides. At water-level but little ore
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was found of value. Miners became discouraged, and many left the
district in disgust. During the latter part of the year 1872 some of the
mol'e sanguine miners commenced sinking below the water-level. SilYerores soon came in, and there is not a single instance reported where a
Yaluable 111ine was not found within 10 feet of the former stoppage. The
orcs are generally antimonial or ruby silyer, with sulphurets and the
nati vo metal.
At tlw present time miners are laboring under a greater disadvantage
than ever before, althongh they are certain that they have Yaluable
lllin es. It will require machinery to llandle the water, and this requires
eapitc1l. Some companies have been incorporated in San Francisco,
aud help is expected from that city. Until that is forthcoming, rapid
progress will certainly be impossible.
Th<;>re llave already been located in this district 2, 700 claims for comprmies, and about 1,000 of them are on ~eparate ledges, the rest
being on extensions. Sevt•ral other new districts have been located
within the past year. The Maynard district, located about ten miles
::;outh of the Wallapai district~ is one of them. The Cedar district,
about sixty miles south of the Wallapai, is another. Both districts are
promisin g well. Preparations are being made for shipping ore from
them at an early day. Preparations are also being ma<le for putting· up a mill and roat-lti-ng-furnaces in the Wallapai district. When
this is done, the district will have a better chance. The most valuable
mines are located ten miles north of the original discoveries in the
southern part of the range. The locations are scattered within a distance of fifteen miles. There are at the present time about twenty-five
shafts, on as many different ledges, below the water-level, and the prospects, so far as richness of the mines is concerned, are truly flattering.
But rnost of these mines will be compelied to suspend operations soon,
on account of too much water. Mr. Hardy, at the end of the year, was
prospecting the l!,airfield, and three shifts of three men each, besides
two men to assist outside, or eleven men at $4 per day, were employed.
The shaft was down 150 feet, 20 feet below water-level, and 200 gallons
of water per llonr bad to be drawn up by hand. It is seen from this
that under such circumstances profitable mining is difficult, even on
veins carrying as rich ores as those of Wallapai.
The following data in regard to individual claims are furnished by
Mr. W. F. Henning, a member of the legislature of .Arizona Territory:
Little Tiger, situated at Stockton, shaft over 100 feet deep. At bottom, vein 2~ feet wide.. Very rich in native silver, ruby silver, and black
sulpburets.
Cupel, near the former mine; about the same amount of work is done
here as on the Little Tiger. The vein exhibits about the same quality
and quantity of ore. Work has been recently suspended on account of
over-abundance of water.
Empire, situated in Empire Canon, near Chloride, bas two shafts of
100 ieet each, and some drifting bas been done; ledge-matter is several
feet wide; exhibits a large body of rich sulphuret-ore. Work was recently suspended on account of too much water. These mines all belong
to the Oirbat Consolidated Company, of San Francisco, and the work
bas been done chiefly during the past summer. Hoisting-works for
each of them are expected from San Francisco in the course of one or
two months, and work will then be resumed.
Sixty-two, situated near Stockton, and owned by an unincorporated
company. During the past summer several shipments of ore have been
made to San Francisco, at a cost of nearly $100 per ton, including min-
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ing, transportation, sampling, &c. The re urns left a handsome profit
tor the owners.
Lone Star, situated at Mineral Park. During the past year about 150
tons ha\e been worked in a 5-stamp mill. They yielded about $7,000.
Recently, work was resumed in an old shaft, and at a depth of 50 or 60
feet a body of ore, carrying large quantities of natiYe silver and blnck
sulphurets, was uncovered. The mine is owned by a company ineorporatecl under the laws of Arizona. Work is still progressing; water
plenty in the mine.
The Keystone has two shafts, abopt 60 feet deep each. It is situated
at 1\lineral Park; two feet ledge, chloride of silver on top. ,Just below
\Yater-level, a heavy body of ore, carrying black sulphurets, natiYe and
rnoy silver, has been uncovered in each shaft. The top ore, worked in
the 5-stamp mill at Mineral Park, yielded $200 per ton, and not more
than 50 per cent. was saved in the process. Several tons, shipped to
San ]'rancisco, yielded $600 per ton. Ore from the bottom of the shafts
assays as high as $4,800 per ton. The mine was recently sold in San
Francisco. Hoisting-works are to be put up about March, 1873, and
work will then be resumed.
Besides the mines above mentioned, there are probably one hundred other locations, nearly as well developed, and giving promise
of permanency and great value. Among them are the Todd mine, the
Washington, the Independence, the Dexter, the Vanderbilt, the New
Era, the Washington No.2, the Donahue, the Treasure Hill, the Valley View, the Ida, the Bobtail, &c.

PART

II.

~1 ET AIj L URGI CAL P R0 CE SS E S.

•

..

CHAP,.rER XI.
TREATMENT OF GOLD-BEARING ORES IN CALIFORNIA.
The gold-bearing ores of California* consist chiefly of quartz-in bnt
a few instances of slates. The gold is usually disseminate.!). through the
rock in small metallic particles, sometimes scarcely visible to the naked
eye. Sulphides of iron, lead, copper, and zinc, and arseniurets, are frequently associated with the gold; but these rarely constitute more than
6 per cent. of the rock, and average, perhaps, only 1 per cent. Galena
is considered the most favorable indication of the presence of gold in
the quartz. 1\'fost of the gold contained in the sulphides appears to be
in the metallic ~tate, as the greater part can be separated by a grincting
operation in a porcelain mortar, combined with a careful washing ofl:' of
the slimes. To extract the gold from these ores, they are subjected at
present to a mill process, which, with necessary machinery and apparatus, will be described in these pages.
1'he roek is generally delivered at the mill free from any large amount
of waste. The small quantity left by the miner is thrown aside at the
mill. It consists, according to the mineralogical character of tile walls
of the vein, chiefly of talcose, chloritic and clay :slates, serpentine, diorite, and granitic rocks in generaL
The treatment of the quartz comprises the following operations:
1. Crushing it by means of rock-breaker and stamps, and amaJgamating the freed gold, outside of the battery, b,y various contrivances.
2. Concentrating the freed gold lost by the above metl10ds, with the
auriferous sulphurets.
3. Ext.r acting the gold contained therein by chlorination or pan-amalgamation.
The process of amalgamation in battery on copper plates is also practiced in California, but i8 gradually c.lisplaced by the above mill operations. It is described in the Mining Commissioner's Heport of 1870, on
the treatment of Colorado ores, and will be omitted here.
I.-CRUSHING .AND FIRST .AM.ALG.AM.ATION.

Previous to a final pulverization in stamp-mills, the quartz is broken
to a small and somewhat uniform size by rock-breakers. (For a desedption of Blake's rock-breaker see Mining Commissioner's Heport of 1870,
page G48.) The jaws are usually set from 1 to 1! inches apart, opening
out to 1~ to 2 inches. The shoes are of white iron, cast in sand anu
slowl.Y cooled. The rock-breaker discharges upon a platform in front of
the feed side of the battery.
(a.) Arrangement of the battery of a stam~p-mill.-For the purpos;e f
erecting a battery a pit is sunk to the solid bed-rock, tl4e bottom of
which is nicely levelec.l off for the reception of the mortar block, a, a,
(Plate I,) having a section of 3 by 5 feet, and rarely exceeding 10 feet
~Tllis chapter is th~ work of Mr. G. F. Deetken, of Grass Valley, a leading metal1nrgist of California, the introducer into the State of the Plattner chlorination, and a
Tcryacnto and trustworthy obscr"ter. His analysis is based upon practice at the Grass
Valley .Mills, considered, as a whole, the best ssstem in use in California.-R. \V. H..
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in length. It is set on end, and consists of two logs 36 by 30 inches
each, firmly bolted together with 1:!-inch bolts, and also connected with
dowels 18 inches long, and of a section of 8 by 8 inches, introduced 2
feet from each end. The horizontal section of the pit leaves usually a
Rpace, m, m, of 24 inches all around the mortar-block, which is filled
with hydraulic concrete up to the level of the floor of the mud-sills,
from 4 to 5 feet below the top of the mortar-block.
After carefully leveling and planing the top of the block, it is ready
for the reception of the iron mortar, which is fastened to the block by
means of six 1~-inch key-bolts, k, k, Fig. 1, passing through the bottom
flanges of the mortar.
The wooden battery frame which carries the cam-shaft is independent
of the mortar-block. The wood-work is usually of sugar-pine. The
mud-sills, l, l, 24 by 24 inches, usually 3 or 4 in number, are laid parallel with the cam-shaft. The sills on each side of the mortar-block are
gecured by iron bolts passing through the hydraulic concrete, with an
iron anchor-plate underneath. Cross-sills, p, p, 18 inches wide by 24
inches deep, and US feet long, at right angles to the mud-sills, carry
the main posts, 12 by 24 inches in section, to which the cam-shaft is
attached. They are let and keyed into tbe posts in the manner repre..ented in Fig. 1.
The mortar, Plate II, Fig. 1, consists of a single casting 3 feet 9
inches high. The bottom is usually 3 inches thick, and sometimes more.
The walls are vertical outside, l~- to 1-i inches thick on the bottom,
tapering to 2- inch on the top. The bottom flanges for fastening the
mortar to the block are 22- iuehes thick and 4 inches wide. In order to
prevent the premature destruction of the mortar near the dies, cast-iron
plates,}, j, 1 inch thick and about 24 inches high, are placed all around
the inside as a lining, which can be replaced when worn out. Being
wedge-shaped at the lines of contact with each other, they do not need
any additional fastening.
On one of the long sides of the mortar, opposite the discharge opening, d, the feed slit, n, is situated. It is from 6 to 12 inches below the
top of the mortar, and 3 inches wide, extending across tlle whole width
of the mortar. A rim of 3 inches around the discharge opening, c7, ill!
planed off for the purpose of receiving the sieve frame, Plate II, Fig. 3,
and the splash-box, Fig. 2, both of cast iron, which are bolted t-o it.
The horizontal mortar-bed receives the dies, t, the bottom or foot-plates
of which fit almost close to the sid~s of the mortar, lined "'ith the
plates j,j.
The foot-plate, a, of the die, Plate III, Fig. 1, bas a rectangular form,
the corners of which are cut off for the purpose of facilitating its removal in cleaning up the battery. It is 12- inches thick, and carries a
cylindrical part, b, 32- inches high, the diameter of which i., usually 10
inches. vVhen worn down to the foot-plate it is replaced with a new
die. Each batte:ry consists of 4 or 5 stamps of uniform weight when
new. The stamp consists of four cylindrical parts, the head or boss,
stem, tappet, and shoe.
The head, Plate III, Fig. 3, of the same diameter as the shoe, is
from 15 to 20 inches long. On its lower face it is provided with a conical recess, j, 6 inches deep, for the reception of the shank of the shoe,
and a tapering core, d, for the foot of the stem.
For the purpose of facilitating the detachment of the shoe and stem
in case of breakage, channels, rn, 'In, o, o, are provided for the introduction of wedges below the Rarue, passing radially through the boss.
The stem, a, Plate III, ]'ig. 4, is of wrought irou, and varies in length
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· from 13 to 15 feet, and in thickness from 3 to 3£ inches. It is turned
true upon the lathe. Six inches of both ends are turned off somewhat
tapering, so that either end can serve as the foot.
Tlw tappet r r, Plate III, }fig. 4, is in the main a cylinder of castiron, from 9 to 11 incl.1es in diameter, and 10 inches long, with a central
bore. It is slipped on the stem and fastened to it by means of a.
wrought-iron gib~ b, keyed up by wedges, n n, at right angles to the
gib. The projection o o prevents the slipping of the gib, which would
cause an uneven wear of the cam-face. The gib is introduced into the
mold previous to casting.
As every part of the working-face of the tappet is worn off by the
cams with the exception of a coucentric ring around the stem, 2- inch
wide, (the cam passing wit,bin ian inch of the stem,) an annular recess,
m m, 1 inch deep, concentric with the stem-bore, but 1 inch larger~ is
bored out on the working-faces to prevent the wear of the edges of the
cam. Both faces of the tappet are used as working-faces. vVben the
faces of the tappet are worn down an inch it is replaced with a new one.
The shoe, Plate III, Fig. 2, is of white iron, cast wholly in sand and
slowly cooled.
The cylindrical part or butt a is 52- inches long; the shank b, having onehalf the diameter of the butt, has the same length, and tapers coni~ally
upwards. The diameter of the butt varies between 9 and 11 inches.
The head is fastened to the stem by laying two strips of thin cloth
crosswise over the stem-bole, and driving the stem home. The tappet
is then keyed fast to the stem, and the shank of the shoe, which i~ surrounded by small wooden wedgc=>s pointed upwarC.s and held in position
by a string, .is set vertically under the shank-hole of the boss. The
stamp in falling wedges the shank of the shoe firmly into the shankhole.
The weight of the stamp varies between 600 and 900 ·p ounds; most frequently it is between 750 and 850 pounds. The weight per square inch
of crushing surface is 10-2- pounds. The sum of the working surfaces of
the shoes is to the mortar- bed as 1 to 1!. The shoes are 1 inch apart,
and 1 inch from the linings of the mortar. The proportional weight of
stem, head, shoe, and tappet to the total weight of stamp is as 40:29
:16: 15: 100. Tlle weight of the die when new is usually 1 1{ 0 of the
weight of the stamp.
.
The cam-shaft is of wrought iron, generally of 5 inches in diameter
when turned down in the latl.Ie, and is provided with 2 key-ways, 1 by
! inch, at right angles to each other, for the purpose of insuriug the
normal position of the cams. The center of the cam-shaft is usually 5
inches from the center line of stems. It is placed 92 feet from the mortar-becl.
The journal-boxes are constructed as shown in Plate III, Fig. 6. The
journal-cap is held down on the feed-side by a wooden wedge, a, secured
by a bolt passing through a slit, so as to allow its tightening.
Attached to the cam-shaft is a bevel clutch or toothed :tlange-coupling, v, Plate I, Fig. 1, by which the cam-shaft can be disengaged from
the pulley-shaft by means of a fork or lever. It also fills the important
function of preventing the br('aking of cams and bending of stems in
case of a reverse motion of the cam-shaft.
The cams, Plate III, Fig. 5, are of cast iron, have a face of 3 inches
by a depth of 1 to 2 inches, and are strengthened by a rib, b, 1! inches
thick, gaining in depth toward the hub, which. has a thickness of 2!
inches. The hub is always on t.he off-side of the stem, allowing thereby
a close approach of the cam-shaft to the stem center. Two cams, stand21M
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ing diametrically opposite, Plate III, Fig. 5, are always attached to one
bub, which is strengthened by a wrought-iron uand. The cam-curve is
an involute of a circle, slightly modified at the end, as the point of appli9ation of the lifting force is remo,·ed at the end of each lift from the
center line of stems to the end of the working face of tappet. Fig. 5
shows the construction, a n being the distance from center of camshaft to center of stem, n a the length of the greatest lift plus distance
from center of CJtm-shaft to the first front of contact of cam with tappet. The curve b a is changed to b a/ j a a' is in this case it of an
inch.
The lift varies between 8 and 11 inches, generally it is 10 inches, with
a corresponding cam curve of 21~ inches. The friction between cam and
tappet causes the stamp to revolve, insuring an even wear of the shoe.
The mortar, Plate I, Fig. 1, is covered by two 3-inch planks, e,
which are held in position by bolts, m m, attached to the side of tlle
mortar. They join in the center line of stems, and are provided with
semi-cylindrical grooves for the stems.
The guides, of sugar-pine, are 15 inches deep and 10 inches broad.
They are firmly bolted to the uprights carrying tl.Je cam-shaft. The
center of the upper guides is 3 feet 4 inches above, and the center of
lowlr guides 4 feet below, the center of cam-shaft. .A wooden lining,
consisting of two 3-inch planks, 15 inches deep, with semi-cylindrical
grooves to :fit and inclose the stems, is bolted on to the main· guide-timbers. The grooves are lubricated with tallow. The whole arrangement
is shown at s, s, Plate I, Fig 1.
The discharge or sieve frame, Plate II, Fig. 3, is of cast iron, and
divided into 5 panels, 111 by 15 inches.
The screen, of nearly the same size as the panel, but exceeding it
about~ inch all around, is bolted tight to the panels by means of a cast·iron frame, Plate II, Fig. 4, 3 inches deep. .A blanket-binding is sewed
around the edge of the screen to make a tight joint.
The screen, Fig. 5, is made of Russia iron, weighing !o pound per
square foot. The rectangular holes, punched by machinery, are~ of an
inch long, and wide enough to allow the passage of a No.6 sewing•needle. The holes are i inch apart horizontally, and their centers-§inch apart vertica11y, leaving a space of -! inch between tlJem. The
turned-up edge faces the inside of the mortar. When the turued-up,
:ta.periug edge is worn down, the holes are closed or made smaller by
,pounding the edges with a mallet.
The splash-box, of cast iron, Plate II, Fig. 2, provided with three dis·charge-spouts, is tightly bolted to the mortar with the aid of blanketpacking.
.The manner of bracing the uprights of the cam-shaft is seen in Plate
I, Fig. 1.
As the strain of tbe belt is in the direction of the discharge, no
·bracing is 1}-eeded on the feed-side, which gives a clear working space on
~the feed-side of the battery.
The stamps are usually raised for repairing by means of a tackle,
·which is suspended in the line of the stamps on a roller strap sliding on
.a ·beam. They" are held in suspension by props, f j, Plate 1, Fig. 1.
The water is supplied to the battery by a 3-inch iron pipe, h, (Plate ·
I, 'Fig. 1,) passing over the feed-slit near the top of the mortar. The
w~rtical discharge is through small round apertures, wbich can be
closed by wooden plugs. There is also a 11-inch iron water-pipe along
the discharge-side of battery for increasing the quantity of water over
the blanket-sluices.
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The power is usually derived from high-pressure steam generated with
wood, the universal fuel of the mills, or from a water-wheel. It is transmitted to a main shaft, from which the battery and all other machinery
are driven by means of belting. A 10-stamp batter,y with auxiliary
amalgamating machinery is driven by a belt from 10 to 13 inches 'vide.
(b.) The operation of the 7nill.-The rock is delh.,.ered from the mine in
cars, containing each, say, 13 cubic feet, of a weig-ht of 1,300 pounds, in
front of the rock-breaker. At custom mills the quartz is delivered in
wagons, the crushing being paid by the load, consisting of about 35
cubic feet of a weight of 3,500 pounds, including moisture.
The o~ject of crushing being to liberate the fine particles of metallic
gold, disseminated through the quartz, so tllat they can he collected or
eaught by blankets and subsequently amalgamated, a fine crushing is
always desired. Fast crushing is not prejudicial to the saving of the
gold in this process, the gold being leisurely collected and amalgamated,
ont~ide of the battery, after crushing.
'fhis is a distinguishing feature of the blanket-process as compared
with the rnet.horl of amalgamating in battery while crushing. \
The rock-breaker, making 170 strokes of ! of an ipch a minute, is
capable of a preparatory crushing of 72 tons of quartz, the crushing
capacity of a heavy 30-stamp mill, in twenty-four ho 1rs. The shift at
the rock-breaker consists of ten hours, no night-work being done. It
increases the crushing capacity of a mill, on an average, 20 per cent.
Only the coarser quartz is passed through the breaker; the finer, containing always a quantity of wooden splinters from the mine, is crushed
b.r itself in a separate battery. The splinters cause a loss of efficieney
of the battery by clogging up the screen-holes. The screens require, 111
consequence, a greater amount of attention.
The feeuing of the battery is done by hand, and is regulated so thnt
there shall not be more than 2 inches of sands between die and shoe at
the eud of every drop. A good feeder kriows to some extent the requirement of the battery by the clear or dull sound of the stamp-stroke. The
uumber of drops of tile stamp per minute varies from 50 to 70, the lesser
number corresponding to the heavier, the greater to the lighter stamp;::;.
A battery of 20 stamps weighing 850 pounds per stamp, with 61 drops
of 10 inches per minute, crushes 40 tons of quartz jn twenty-four hours
without the aid of a rock-breaker, while a battery of 20 stamps weighing 700 pounds per stamp, with 68 drops of 10 inches per minute, crushes
32 tons of the same rock, a No. 6 screen being used in both trials.
The proportion of power necessary to do the work of the lleavier to
that of the lighter stamps is as 850 x 61: 700 x 68, and the work expected therefrom would be as nearly 35 tons for tile heavy to 32 for the
lighter stamps. But the former crush 40 tons, an additional quantity
of O\Ter 5 tons in favor of the heavy stamps. When the rock-breaker js
Nsed in connection, the proportional result is nearly the same. The
limit of weight has never been determined experimentally, though
stamps are satisfactorily employed weighing over 900 pounds with a
lP-inch drop. These results are on mill-rock of average hardness.
The quantity of battery-water depends upon the amount of sulphurets
or black iron-sands in the quartz. It averages half a cubic foot per
minute to the stamp. It mnst be sufficieutly large to move the crushed
sands over the blankets without allowing them to permanently settle
upon them. Less grade to the blankets and more water is preferred to
the reverse condition.
The bottom edge of the lower screen-holes is 3 inches above the dies
when new. The battery-water during the crushing has a wave motion
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along thp, screens. The water has its natural temperature while passing
through the battery and over the blankets. Further on, when passingthrough the rubbers and copper plates, it is warmed somewhab by the
influx of hot water from the amalgamators.
After leaving the battery the crushed sands are distributed by the
spouts g g, (Plate I, Fig. 1,); on two sets of sluices, m m, covered with
woolen blankets. Tllere are· three sets of blanket-sluices for every 4 or
5 stamp battery. Each set consists of two sluices made of 1!-inch
planed sugar-pine boards,. one 10~ feet long, the other 5~ feet, with a
drop of 3 inches betw:een them. '.£bey are from 16 to 17 inches wide,
with sides of 2 inches in the clear, and have a grade of~ inch to k inch
to the foot.
The upper sluice m carries two strong blankets, 21 inches wide antl5t
feet long each, the upper overlapping the lower blanket about 6 inches.
The lower sluice m carrie~ only one blanket.
The blanketing is manufactured for the mill-trade, shorn on the lower
side, with the nap on the upper. It weighs 180 of a pound per running
yard.
The :flow of the pulp is over two of the three sets of blanket, tb'e third
one· being kept in reserve for use when washing the blankets of either
of the others. The upper blankets, which catch the bulk of the gold,
are washed every twenty minutes, the lower one every two hours. Tlle
washing is per-formed in two tanks, used alternately. They are made of
1~-inch planed pine boards, have a horizontal section of 3 by 4 feet, and
taper toward the bottom. They are 22- feet deep, and are provided with
inclined shelves for the blankets and plug-holes for the discharge of
water after the settling of the blanket-washings. The water used in
these tanks is warmed in a beater bv the waste steam.
The quantity of crushed sands passing over the blanket-sluices of
a 5-stamp battery is 12 tollS in twenty-four hours, while the blanketwashings, consisting of gold, sulphurets, iron, and quartz-sands, vary
considerably in weight with the percentage of the metallic contents of the
rock. The average quantity of dry blanket-wasbiugs may be estimated
at 12~ per cent. of the rock cru.s.bed. They are introduced by the blanketwasher into a box in front of the amalgamators, from which tht~y are
swept gradually into the same by a current of clean, heated water of a
temperature of from 1000. to 13,00 Fahrenheit.
Tile amalgamator* (Plate IV ,Fig..l) consists of two hollow cylindrical
troughs, t t, 17 inches long: and 4 inches to 5 inches dtep, of wood or
iron, which are filled with pure q;uicksilver, over which the blanketwashings are directed. ']he gold being specifically heavier than the
quicksilver,. will sink to the bottom,. with the exception of that part
which is attached to the q;uartz: or: sulphuret, and is, consequently,
buoyed up.
The floating sltimrnings· are agitated by wooden cylinders, c c, of 8
inches diameter, suspended parallel to and over the center line -of the
trough, and. provided with radial arms of !-inch round iron, the ends of
which are slightly cunved. These arms are set along the cylind~rs in
12.:longitudinal rows, containing alternately 8 apd 9 arms, those of each
row being set opposite the spaces in the next. They are not allowed to
di:p into 1,he quicksilver, but almost touch it. The cylinders are 2 feet 10
inches apart between the centers, and are 6 inches below each other.
They make 60 revolutions per minute, and are driven by small belts.
The arrangement for insuring. a steady flow of blanket-sands through
*"This is the so-called. Atwood. amalgamator alluded to in my former reports.
R. W.R.
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amalgamator is shown in Plate IV, Fig. 1. The connecting-rod
r, receiving a horizontal movement from tbe crank r s, transfers it by
s of the bent lever 1u a b to the ratchet bd, which moves the endless
k by means of ·t he wheel d. The endless screw k gives a rotary
n to the discharge-pipe p, attached to the water-trough C, by means
lever, n, connected with the water-trough shaft o by the rodj. Bj~
g the weight w, suspended at the end of the lever n, the female
at the opposite end. of lever n can be placed at any point along the
screw, and a change in the inclination of the pipe p can thereby
effected. Tlle female screw on the lever n is part of a nut cut diametrically. On reaching the point g the endless screw ceases to move the
lerer n.
One amalgamator treats the blanket-IVashings of two 5-stamp batteries. The quantity of water passing through one amalgamator is one
cubic foot per minute.
The tailiugs of the amalgamator pass through wooden rifflle-sluices,
(Plate IV, Fig. 3,) generally two in number. ·T hey are 9 inches wide
each, and have a grade of 1 iuch to the foot. The riffles are 6 inches
apart, and from ~inch to i inch deep at the lower end. They are filled
with pure quicksilver, each riffle presenting a brig-ht surface of from
2 to 3 inches in lengtll, by a width of 9 inches. There are generally
from 20 to 30 riffles to one sl nice.
·
The skimmings from the amalgamator and the quicksilver riffles,
varying between -(0 and ~ of one per cent. of tlle crushed sands, are
ground and amalgamated. in Rlow-grinding pans, combining, with a minimum loss of quicksilver, a good result. A Knox pan, of the form most
generalljT adopted., is capable of grinding the skimmings of a 30-stamp
mill in twenty-four hours, in three separate charges. Plate IV, Fig. 2,
represents this pan in vertical section and plan. It is of cast iron, 4
feet in diameter and 14 inches deep. The sides are ~-inch, the bottom
:f-inch thick. The pan is supported. by 4 leg~, ll, of cast iron, bolted
to the floor, and attaclled to the pan in the usual manner of a stove-leg.
Cast.iron projections on the legs support the cross-bars bearing the
driving-shaft. The vertical pinion-wheel ~an be put in or out of gear
by a bevel-clutch, worked by lever.
The pan has a false bottom, t, 1! inches thick, with projecting vertical
rim at the periphery, to form a hollow annular space underneath for the
introduction of steam. There is also a radial groove in the false bottom, lg. inches wide and 1 inch deep, for the accumulation of quicksilver
and amalgam, connecting with the lower discharge-hole situated opposite the driving-shaft. 1'he upper dischar~e-hole is 4 inches above the
lower one. Tiley are closed by wooden plugs of 2 inches diameter.
The center of the yoke d, attached to the muller 1n is keyed to a
vertical wrought-iron shaft, s, of 2 inches 'diameter, guided by a castiron hollow cone in the middle of the pan. The muller m consists of
a flat ring of cast iron, of an inside diameter of 10 inches, 42- inches
wide and 1 inch thick, attached to which are four arms at right angles
to each other, 12 inches 'long and 6 inches wide, to which the cast-iron
shoes tt, 1~ inches thick, are bolted through slits c c.
Between the muller and shoe, a wooden shoe, r, of the exact shape of
the iron one, and about 6 inches high, is introduced to prevent the settling of the unground pulp on the latter, the upper face of the wooden
shoe reaching above the surface of the pulp. The head of tlle bolt, passing through the shoe and muller-arm, fits into a recess in the bottom of the
iron shoe, and wears off gradually with it.
The yoke n n, bolted to the muller, serves for the purpose of raising
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or lowering it,, by means of the screw f, resting on the vertical drivingshaft, passing through the center of the pan.
The muller makes from 12 to 14 revolutions per minute, communicated
py bevel-gearing from the horizontal shaft, making from 30 to 35 revolutions per minute.
Of skimmings, 100 pounds a.re charged into the pan, and water is
added until the pulp will just adhere to a stick dipped in, without dropping off. Aft~r three hours' grinding, the pulp is heated up by steam
under the false bottom. The chemicals, introduced at the same time,
consist of one cupful of a mixture of equal parts of saltpeter and sal
ammoniac. About 5 pounds of mercury are added for every charge,
simultaneously with the chemicals, to the amount in the pan, which
consist, for the first charge, of from 10 to 15 pounds. After an amalgamation of three hours, the pulp, now very fine, is diluted with water
and a few handfuls of caustic lime are added, which is found to aid the
coagulation of the quicksilver particles to a great extent. The diluted
pulp, reaching within 1 to 2 inches of the top of the pan, is agitated
about 20 minutes, after which it is discharged, while the muller is kept
in motion, through the upper plug-hole, and, subsequently, through the
lower. A bucket, placed in front of the discharge-holes, catches any
quicksilver or amalgam wbich escapes during the discharge. When a
clean-up is required, the quicksilver and amalgam, and the small quantity of sulphides yet remaining, are washed into the bucket. Quicksil- ·
ver is added and the skimmings are removed, which go back into ·the
pan again to he reground. The amalgam is worked by hand; the lumps
are broken up ; the impurities floating on the surface are removed, and
the bright quicksilver is strained through a canvas filter.
~he whole of the pulp from the pan is made to run into a large tank
and set.tled. It still retains in many cases a considerable quantity of
gold, amounting to as much as $100 to the ton. They are added to the
coarser sulphnrets, which are subsequently saved by a process presently
described in these pages and treated by chlorine process.
The sands, after passing the blankets, and also those from the amalgamators, discharge into the Eureka rulJbers, in which the particles of
gold are intended to be further cleaned and brightened by rublJing a;td
detached from the sands, while they have an opportunity at the same
time to be caught on the amalgamated copper plates of the rubber.
The Eureka rubber, Plate V, Fig. 1, consists of a rectangular castiron box, 7 inches deep and 4: feet 8 inches square, provided with a
false bottom of cast-iron dies or plates, on which cast-iron shoes, fastened to a wooden frame, receive a rectilinear motion by rods connected
with an eccentric. The wooden shoe-boards are covered with amalgamated copper plate.
In preparing the false bottom, wooden boards, ·c c c, Plate V, Figs. 1
and 2,
inches wide and 1 inch thick, of the length of the rubber box,
are laid in at right angles to the motion of the rubber frame, leaving a
space of 4 inches between them. On top of these the false-bottom
plates or dies d ·d, 12- inches thick, are placed, oroad side up, leaving 3
inches between the edges. The spaces e e are filled with pieces of
soft wood, set up endwise and dressed to fit the false-bottom plates.
These wooden blocks are 2-2- inches long, 4 inches wide, and from 6 to 12
inches broad. This arrangement is found to answer better for rubbing
than a solid cast-iron false bottom. The lower boards c care introduced to give a better hold to the wooden blocks e e, after a partial
'Year of the iron false- bottom plates c1. These plates are firmly secured
by strips of wood, g g, 1 inch thick, bolted to the sides of the rubber-
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on both ends of the bottom-

TI:ie construction of the movable rubber frame is shown in Plate V,
Fig. 2.
1.'he iron and also the wooden shoes 7c lc, which carry the amalgamated copper plates, fastened by iron clamps and bolts, are securell by
two cast-iron frames, l l. Each of these iron frames is attached each to
a pieee of timber, g, as shown in drawing. The movable rubber frame
is attached by four wrought-iron rods, act, Fig. 1, to a wooden frame,
m m, wbich can be raised or lowered by means of two screws, s s, supported on the main wooden frame. The main f'rame, supporting the
rubber box and the movable rubber-fi.·ame, is of pine lumber 6 inch~s
square. The ends of the bolt, passing through the journals j j, form
the pins to which the eccentric-rod is attached. The number of revolutions of the eccentric-shaft is 55 per minute. Tbe length of stroke of
the rubber frame is 4 inches. There is one Eureka rubber to every battery of 4 or 5 stamps.
,
After passing the rubber the sands flow over amalgamated copper
plates. Tllese plates, 22- feet wide, of soft copper and heavy material,
are laid in wooden sluices, which have a grade of 2- inch to tbe foot.
The sides of the sluices are 3 inches high. They are from 20 to 30 feet
long. Three inclles per stamp is the usual width of the copper-plate
13luices.
The mode of amalgamating the copper plates is described in the
mining commissioner's report of 1871, page 363.
(c.) The manner of cleaning up the mill.-The cleaning up of the mill is
performed every week. All the amalgamating contrivances are eleaned
np every Saturday, while the battery gold is removed every few weeks
on Sunday, on which day the mill is stopped and repaired. After remoYing the skimmings floating on the quicksilver baths of the amalgamators, the quicksilver is scooped out of the trough into a bucket
and the amalgam taken up. The amalgam forms a layer in the bottom
of the trough. The upper trough contains 95 per cent. of tlH~ amalgam
in the apparatus. In order to clean the amalgam of impurities consisting of sulphides, principally of iron, copper, and lead, precipitated with
the sinldng gold, it is worked by hand iu a bath of quicksilver. The
small lumps of amalgam are broken, and the impurities, floating on the
quicksilver, removed with a cloth. After a thorough cleaning, the
fJUicksilver charged with the amalgam is pressed through a strong,
tbick piece of canvas, and the remaining amalgam formed into balls of
about 2! inches diameter, weighing about. 35 ounces each.
The quicksilver, previously removed above the amalgam in the
troughs, is allowed to flow hack 1nto the troughs again without filtering through canvas, unless a final clean-up is desired. It contains bnt
a small amount of amalgam. The quantity of mercury in the t.rough
of one amalgamator is about 700 pounds.
The ripples are cleaned in a similar manner. Tbe amalgam is removed by passing a small scoop slowly a.ntl closely to the bottom, allowing tlle quicksilver to escape on the sides. The skimmings from the
surface of the ripples are added to those of the amalgamators and treated
in the pan.
The amalgam on the copper plates is removed by means of a dull
chisel. This operation has to be carefully JJerformed so as not to expose the copper. When the amalgam is removed quicksilver is sprinkled on the plates and spread hy means of a p_iece of rubber belting,
and the bright mercurial surface is finally washed with water.
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The amalgam from the copper plates is freed from impurities by rnh·
bing it in an irou mortar with an addition of quicksih'er, while a current of water flowing- in and out of the mortar removes the impurities.
All scum, sand, sulphurets, &c., removed from the amalgam by washing, are subsequently treated in the amalgamating pau with the skimmings.
In cleaning up the battery the stamps are removed from the mortar
by means of block and tackle. The corner die., provided, near the foot of
the cylindrical body, with a wedge-shaped recess for the introduction of
the crowbar, is started out first. All the casings are removed by the same
means. Dies and casings are raised and taken out of the battery. The
battery is cleaned, a~d the sands are washed through a sieve of 81 to
100 boles per square inch into a wooden hopper, through which they are
discharged into a wooden sluice-box 6 inches wide and 6 feet long, and
provided with 3 to 4 ripple-boards to catch the particles of gold. The
sluice bas a grade of 1-2- inches to the foot. The resulting coarse sands
of the sieve, after removing the iron by band or magnet, are retunwd to
tbe battery, while the finer sands which passed through the sieve are
treated by pan amalgamation. V\Tben poor, they also go back to the
battery. The gold taken out of the ripples is freed of accompanying sand
an<l iron by panning and the magnet, and is added to the amalgam.
When the mortar is emptied, worn -out dies, casings, and shoes are
replaced by new ones. Before the old shoes and dies are returned to
the foundery for recasting, they are overhauled for gold, frequently found
in the crevices.
The amalgam, containing from 36 to 40 per cent. of gold bullion, is
retorted in cast-iron pans, placed into cast-iron cylinders or retortsj
supported by brick work on flanges. The cylinders are set nearly horizontal, with a slight inclimttion towaru the rear end, so as to give the
quicksilver, condensed on the front cover, an opportunity to flow back
to the rear end, surrounded by the fire. The rim of the front plate or
cover of the retort is provided with soft fine clay, and firmly screwed to
the rim of the retort by means of a clamp to make it air-tight.
A cylindrical retort of about 11 inches in diameter, and 4 feet 6 inches
long, will hold five trays of a capacity of 1,350 ounces of amalgam. The
fire-grate for a retort of this size is 1 by 2 feet, section of cllimney 4 by
8 inches. The quicksilver condenses in an iron pipe, surrounded and
cooled b.v water. The pipe is attached at the rear end near the roof
of the retort, and descends into a water-basin. The beat generated by
\Yood on the grate under the front of the retort, passes through a return
flue over the same into the chimney placed over the front face of the
retort. vVllen the retort has been in a cherry-red beat during two hours,
the retorting is considered complete. The time of retorting, varying
with the quantity of amalgam in the retort, is from four to six; hours,
start.i ng with a cold furnace. After giving the retort ample time for
cooling, the front plate is removed. The gold bullion consists of a somewhat porous mass, and when of well cleaned amalgam bas a bright
yellow surface. It st.i ll contains a small. amount of mercury, and also
.
some sulphides.
The bullion is melted in black-lead crucibles by means of charcoal m
air-furnaces usually 16 inches deep and 16 inches in diameter.· The
fluxes used are chiefly carbonate of soda, a little borax, saltpeter, and
saud. No matte is formed. The loss in melting is from 1 to 1-2- per cent.
of the bullion. The bars are from .700 to .940 fine, containing, in addition to the usual silver, ~mall quantities of copper, lead, and iron. They
are sold in the San Francisco market.

•
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(d.) Workmen in the 1nill and their duties.-Tlle labor of attending to
the crushing and amalgamating machinery is divided in the following
manner:
One man at the rock-breaker is expected to handle 25 tons of rock in
a 10-hour shift. He also removes the greater part of the waste-r,ock,
amounting on an average to 3 per cent. of the rock delivered. Wages,
$3 a sllift.
:B'or every three 5-stamp batteries one feeder is employed, who handles
in an 8-hour shift 12 tons of quartz; and also throws out all the wood
and waste rock left by the lland at tlle rock-l>reaker. vVages, $2.75 per
shift.
Tlle hand attending to the washing of the blankets also regulates th@
quantity of water passing OYer the blankets, watches the proper discharge
of the sieves, and feeds the blauket-wasbings to the amalgamators,
while lle regulates the flow of water through tbem. One blanket-was.Rer
attends to tlle blanket-washings of three 5-starnp batteries. Wages for
an 8-hour shift, $2.75.
~rlle attendance upon the amalgamating-machinery devoh·es upon the
amalgamator, wlw also prepares the sereens, attends to the cleaning of
worn-out shoes and dies, and various other minor duties in the retorting
and melting department. Wages, $3.50 per 10-hour shift.
When steam is the motor, two engineers attend to the engine and
boilers of a large mill, in 12-hour shifts. The wood is brought to the
boilers. The pay of an engineer is $4 per shift.
There is usually a night-watchman, whose duty is divided between
the mill and the mine.
The overground foreman, who generally bas a thorough practical
knowledge of milling operations, is responsible for the regularity, effi.eiency, and economy of the working of the mill. He sees to the proper
quality and quantity of mill supplies, and, together with the an~alga
mator, is responsible for the proper delivery of the amalgam and battery gold to the general superintendent or manager of the mining property. He has the power of disclJarging any common mill-han<.l. The
pay of the foreman is usually $150 per month.
All employes are subject to discharge by the general superintendent.
The wages are usually paid monthly.
(e.) lYear and. tear of a mill.-In a well-managed mill accidents are of
rare occurrence. Occasional breakages are una-yoidal>le, considering
tlle strong vibrations and jars to which an parts of the batter.v are sub,iected. 1'hey are confined to the stems, the shoe-shanks, and screens.
Tlle splitting of the tappet l>y wedging iH unfrequent.
A mill requires 130 pounds of quicksilver per stamp. The monthly
loss of mercury is 1~ per cent., or 1 pound for every 31 tons of rock
crushed. Tbe present value of quicksilver· is $1 per pound at the mill.
The monthly wear of blankets is li· yards to the stamp. The cost per
yard at the mill is from $1 to $1.75.
A 5 stamp battery requires on an average 13 sets of screens a year.
A set consists of five sheets of from 1 to 1-! square feet. The cost of
screen is 60 cents per square foot.
To run a 30-stamp steam-mill requires from 32
36 inches of water,
(miners' measure,) i.e., the discharge of an aperture of 3~ to 36 square
inches under a 6-inch pressure measnreu from the center of the apetture.
The water-charge is 20 cents per inch for a twenty-four hours' run. The
water is usually supplied by ditches.
It takes 6~ cords of fire-wood to furnish the steam necessary for a

to
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30-stamp mill. The price of wood per cord varies, with the l')cality, from
$2 to $6. At Grass Valley it is $4.
A. slwe lasts from twenty one to forty-three d<tys, onan~,veragethirty
three daJ·s, cruslling 79 tons of rock. Wear, 1-k pount'.s of iron per
ton of rock.
The die lasts on an average se,~en weeks, crushing 100 tons. Wear,
'-r60 of a pound of iron per ton of roek.
The stem breaks generally sqnare across the fibers near the upper
face of the llea(l, and wears, without breaking, about sixty weeks, crm;h.
iug 864 tons. When the irons are new and of fine quality the breakage~; are rarer, occurring, perhaps, but once in one hundred and twenty
weeks. The rewelding, inclndiug the necessary new iron, costs on an
average $10. The stems as well as the cams last at least ten years.
The battery-linings wear six months; the tappets from two to three
yeatt·s.
The dies of rock breakers, weighing 250 pounds each, wear about
three months. Wear, one-half of the original weight.
The false pan-bottoms wear one year; and a set of 4 pan-shoes lasts
three months.
The cost of a complete mill, including engine and boiler, is usually
estimated at $1,000 per stamp. In a large mill of at least ~0 stamps,
this ineludes tlle concentrating and the chlorination works.
(f.) Expense of the mill process.-Tl'le following is a tabular statement of
the expense of crushing and beneficiating one ton of quartz in a 30-stamp
steam-mill, stamps weighing 850 pounds each, with 61 drops of 10 inches;
crushing capacity, 72 tons per day:
Steam-power :
Engineers ... - . . . ..... - . - . . . . . . . . . . . . . . . ___ . . . . . . . . . . . . • . • • . . . • • • . . $0. 1111
·wuod-wbecliog to boilers ______ ·-·---····-·------···-···----·......
. 03o~
Wood . - . - ..... - ...... - . . . . . . . . . . • • . . . . . . . • . • . . . • • . . . . . . • • . . . . . . . . .
. 3636
Labor:
Rock-breaking .... --·---··----·----.·-----.........................
J<~eed in g .. - - - ... - - -. - - .... - .......... _..... _. _. __ ........... __ . . • . •
Blanket-\vashi ng ... -- .. --- .... _•... __ ....•......... _...•..... _.. . .
Night-watchman, one-half shift....................................
Arnalgamator . . . . . _..........•••........•..• __ ... _... . . . . . . . . . . . •
Management:
Foreman, one-half salary ... -· ..•.•••...•..•••..••......•......•••.•
Manager, one-half salary ...... __ .. _.••.•......••......•....... _. __ .

- - $0.5130
.1250
. 2292
. 2292
.0200
. 04tl6
.6520
. 0400
. 0800

.1200

Repairing:
Carpenter and l.llacksmith, (repair) ....•. - .•.•.. ---·-·..............
Lumber .. __ ... _. _... _.. -· ................... _...... _.... . . . . . . . . • •

.0100
• 0032

Supplies:
Quicksilver----·· ...•.•..•••...••••.•.•.•.•••...•.•....•....... _.•
Blankets ..... __ ....... _......•.•..• --. -•••......... -........ -. - .. .
Screens ... __ ............•.....•... _..•..........•.•. _........ __ ..•
C ben1icals .. __ ...... _. _................. _... _. ___ .. _.. _........ _..
IIardware and light ............ ______ ...................... _..... .
Lul.lric::tting material ............................ -------·.-·-· .... Charcoal ... -- ...... _•.•..••.•... _. _. ___ ..•...•......•... ___ .... _.•
Hauling and freight ..•••••.••.•.•.••..•••.•.•...•••.•..•.••.• - ...•

.0321
. 0100
. 0019
• 0054
.1031
• 0072
. 0020
• 0043

.0132

.1660
.0834

vVater-rent ....••.•.••...•••....•.•.•.•.•.. _....••.••••...•..•...••
:Foundcry .... _.. _........... -- .•.. -.--. -- .....••............. -- •..
Interest on cost of mill at 1 per cent.- .•.... ---.- ... -· •..••.........
Payment toward repayment of capital in vested, per ton .. - .••.. --- ••
Insurance._ .•..... _.•......••••.•..........•....•••..•.••.•...••.•

. Hi03
. 0802
• 0~27

Full cost per ton ....•..•..•••••.... _••.••.........••........

2.0378

. 2270
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The full cost of milling one ton of rock, $~.04, does not include the
expense of concentrating the tailings and eillorinating tlw concentrates.
lu a smaller mill, witil the same expense of engineers, tile millingexpense is, of course, proportionately higher.
·when water is tile motor a reduction of 80 per cent. can ue calculated on the expense of tile power, which, for steam, i:::; 51l0 cents per
ton; ~0 per cent. of the expense of steam still remains for the heatiug
up of the water of the amalgamators, &c. This calculation it:l based
upou the supposition that the cost of engine and boilers is the same as
that of the water-right, dams, flume, and water-w!Jeel.
The labor-account amounts to a fraction over G3 cents per tou. In
thil:l item consiLlerable reductions are contemplated at uo distant day, by
doing away with part of the labor on the rock-breaker, aud by iutroducing automatic feeding aml blanket-washing. This is calculated to be
done in t!Je following manner:
1. By introducing screens, consisting of heavy inclined iron bars,
which allow the passage of all rock, below a certain size, to the fe~d
boxes of the battery, while the coarser quartz discharges into a strong
lwpper-like platform situated o-ver the rock-brea.ker. Two men per shift
would be capable of attending to the whole work on tile rock-breaker,
consisting- in directing the passage of the quartz through the same,
besides attending to the adjustment and repair of the b[lttery.
2. Automatic feeding and blanket-washing, though not in favor among
mill-men 011 account of the many unfavorable results obtained by crude
and imperfect appliances for the purpose, is still a su~ject of constan.t
study, and considered a desideratum of a perfect mill. Henewed experiments will be made to prove the economy aud efficiency of sucll devices.
He\Tolving blankets, discharging the sands intp pointed boxes, from
whieh the sand~ pa1Ss in a regular flow into the amalgamators are thought
to fnlfi.Jl the condit.ious of efficient blanket-washing. The reduction of
the labor-accouut by these means is expected to be fully 40 ceuts per
ton.
The full cost of milling, with the above reductions, would be as follows:
Steam mill. Water mill.
Preseut cost ........................... _... _....... _..................... _........... ____ .
Reduction of labor-account ...... ---- ................ ---· ..... .

$2 04
40

$1 63
40

Reduced cost ......................................... -- ....... _- ............ -- .. - .. - -- -..

1 64

1 23

Results of the mill process.-Of the whole amount of gold realized from
the sands, after leaving the battery, the quicksilver baths yield 651 per
cent.; the skimmings from the baths and ripples, treated in pans, yield
26 per cent.; the ripples yield 2 per cent.; the rubber yield 42- per cent.;
the copper plates yield 2 per cent ; total, 100.
The gold from the battery can be estimated at from 10 to 20 per cent.
of the whole amount realized by milling. The longer the run, without
a clean-up of the battery, the smaller will ue the proportional result
of the battery gold.
The concentrates yield from 5 to 10 per cent. of the gross yie~d of
bullion.
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Summing up these results, the gold realized by milling and concentrating, is derived from the battery, representing 9~ per cent.; from the
~tmalgamators, representipg 85i per cent.; from concentrates, 4i per
cent.
The fineness of crushing is found to be as follows: The battery sands,
crushed through a No. 6 slot screen, contain on an average of:
1. Slimes, which remain suspended, after a three minutes' rest, in
still water, 19 per cent. These slimes, which contain when filtered the
so-called "float gold," consist principally of the earthy matter, mixeu
originally with the quartz.
2. Slimes passing through a sieve of 6,400 boles per square inch, (No.
1 excluded,) 51 per cent.
3. Sands passing through 1,600 boles per ~quare inch, (excluding 1
and 2,) 23 per cent.
4. Sands uot passing through 1,600 holes per square inch, 7 per cent.
Tlle blanket-washings contain 78 per cent., passing through a sieve of
1,600 boles per square inch, and 36 per cent. passing through 6,400 holes
per square inch.
The concentrates of the blankets contain, of course, a larger amount
of heavy stuff. The proportion of sulphides contained in the crushed
sands, flowing over the blankets to that of the blanket-washings, is as
22 to 100.
To determine the loss of gold by the mill process, a series of assays
were made of the tailings of one of the best mills of the State. Tbe
following table gh·es the various results obtained. Each assay, re{>orted
in this table, was made in triplicate, and· the result given is the mean
from the three operations.

lssays of classified tailings. • ·
Samp]e 1.

No.

Sample 2. Average.

-

--1
2

3
4

Slime, including float-gold, representing 19 per
cent. of the pulp .........................
Slime, representing 51 per cent. of the pulp ...
Sand, representing 23 per cent. of the pulp ... _
Coarse sand, representing7 percent. ofthe pulp.

$12 40
15 70
34 10
22 52

$11
14
22
40

66

90
40
18

$12 03
15 30
28 ~5
31 35

The rock crushed paid at the time of sampling $47.40 per ton, exclusive of ·the value of the concentrates.
·
Estimating the yield of the rock in mill at $47.40, the sulphurets or
concentrates at $2.50, the value of tailings (proportioned average of
Nos. 2, 3, and 4,t per assay) at $16.49, the value of float-gold_(see No.1
* The samples were procured at the end of the tail sluice, and were taken every half
hour during a twenty-four hours' run. The buckets were allowed to run nearly full,
and the sands were settled exactly three minutes. The water holding in suspension
the slime and float-gold, was filtered off on a large paper filter, capable of holding the
whole contents of the bucket. The coarser sands, comprising No.~,:~, 4, were :filtered
on a separate filter.
tThis result is obtained by taking the proper proportions of the di:fft,rent classes, and
their value by tho above assays, thus :
2) 0.51X15.3 = 7.80
3) 0. 23X28. 25= 6. 50
1) 0. 07X31. 35= 2.19
16.49
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e) at $2.28, we have, as total contents of gold in the quartz
, $68.67, of which $18.67, or 27 per cent., is lost in the tailings,
per cent. being float-gold. No gold was visible in the above samples.
CONCENTRATION OF THE M.ILL-SANDS.
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The sanrls after leaving the copper-plates of the mill are subjected to
tnttion, the object of which is to collect the lost freed gold with
auriferous sulphurets to be treated by a subsequent process.
The concentration consh;ts of the following operations:
1. Sizing the sands by means of pointed boxes, ( Spitzkasten.)
2. Concentrating the pointed-box sands in sluices with self-raising
or ripples.
3. Subjecting the concentrated sluice-sands to a further concentration
rockers, buddies, Hendy's concentrators, &c.
4. Treating the buddle concentrates by a more perfect cleaning operation in ~t tossing-tub.
1. Sizing of the sands by means of pointed boxes, ( Spitzlcasten. )-All conoontrating machines work to better adYantage when the sands are of
oiform size, and pointed boxes are simple and efficient contrivances for
The pointed box is a wedge-shaped wooden box, the lead -of
is attached to a corresponding aperture in the bottom of the
boxes, carrying off the mill tailings. The length of the box,
mea:surtld in the direction of the sluice current, depends upon the size
grain desired tor the concentrating machine. The shorter the box,
larger the size of grain, (breadth and grade of the sluices or the
of the sluice current being the same.)
The nds settling in the box are discharged by a 2-inch iron pipe,
:eom1mumc:at1ng wit,h the interior of the box at the bottom, reaching to
be top of the water level in the sluice, and provided on the side with
··inch plug-holes, from 4 to 6 inches apart from center to center. The
n of water to sands is regulated by opening the plug-holes at
t depths below the water level, the lowest hole naturally disthe greater quantity of water with the sands deposited in the
When the pointed-box sands arc concentrated on two machines, two
and, consequently, two poil ted boxes are used. The sands, flowthe first pointed box, p, ss on over the second, and the slime
the second box runs to waste.
the length of the aperture of the box depends upon the velocity
sluice current, which varies with the grade and proportion of 'ltet
of the sluice to its water cross-section, it varies considerably
practice. A length of 24 inches has usually a width of four-fifths of
inch per stamp tor the coarser sands, when only _two sizes are re. This, however, is only an approximation; as no rule can be
a priori, experiment determines the dimensions.
The depth of the pointed box is usually equal to its length, as shown
the aceompanying isometrical sketch.
2. Concentration of the pointed- box sands in sl'ltices with self-raising riffleThe pointed-box sands flow thtough wooden sluice-boxes of a
ll!etangular section, proyided at the lower end with a S('lt'-raising gate,
acting as a riftle, in which the heavier portions of the sands, consisting
ofsulpburets, black sand, &c., form a deposit near the head, while the
lighter particles escape over the gate. For the coarser sands, the boxes
a width of one inch; for the finer sands they are from 1} to 11wide for every stamp. They are usually 18 feet long, and have

331

MINES AND l\U~ING WEST OF THE ROCKY MOUNTAINS:

the natural grade of the sands passing through them. For every two
boxes or two sets of boxes there is one riffle-gate. The gate opening is
generally seven inches wide and eighteen inches deep. The gate is
raised to its full height once in twenty-four hours uy means of a. horizontal ratchet-wheel, which is keyed to a Yertical screw attached to the
g;.tte. Two ratchet-wheels, one above the oth('r, are attached to the
serew., the teeth of one having the reverRed direction of those of the
other. B_y applying a lever a:rrangement on one side of the vertical
screw to one of these, the gate is raised; by applyiug it to the other on
the other siUe, the gate is lowered. Two boxes 15 to 16 inches wide are
filled to a depth of 18 inches by a 15 stamp battery in twenty-four hours.
Two boxes or two sets of boxes are used alternately.
3. Furth er concentration of the concentra.ted sluice-sa-nds in roclcers and
buddies.- When the sluice-sands are subjected to a further concentration on rockers, they are <.lischarged into a tank, by lowering the riffle
gate.
The tailings of the rocker, containing the finer sulphurets, are treated
subsequently in buddies, worked either by :tand or machinery.
Baud buddles are described in the J\.finin ~ Commissioner's report for
1870, page 357.
The rocker represented isometrically in the annexed figure consists of
a wooden table of 2-inch pine pla.nk, 20 inches wide, and 10 feet long,
supported at both ends by wooden rockers, representing a section of a
.width of 20 inches and depth of about three inehes.
The. table is enclosed on the long sides and the upper end by 6-inch
boards, the lower end being left open for the discharge of the tailings.
It has a grade of one inch to the foot, wllich can be increased, when
working coarser sands, by removing some of the supporting scantlings
at the lower end, the upper end beiug fixed stationary by a bolt, which,
working in a slot, does not prevent the rocking motion.
The floor of the table, when in equilibrium, is 7 illches above the support.
Tue concentrated sluice-sands are introduced at the head of the rocker
in charges of from three to five shovels, (the greater quantity corresponding _to the sands poorest in sulphurets,) and n. stream of water
discharged by a one-inch pipe under a six-inch pressure is turned on the
sands by means of a rulJIJer hose. The rocker is set in motion by the
left hand of the workman, giving it about 60 strokes of 8 inches a mju.
ute. For coarser sands a greater number of strokes is required. The
lighter sands gradually work down, while the sulphurets remain nearer
the hea<.l. With his right hand the workman works the sulphurets up
to near the Lead, with a flat wooden shovel, passing closely along the
bottom of the rocker, while the lighter sands pass ofl:'. In some mills the
rocker receives its motion .b y machinery. 'Vben clean, the sulplmrets
are removed from the rocker by an iron scoop. One workman can treat
about 300 shovels of sand in a 10-hour shift.
The convex buddle is extensively used, and is Jescribed in the J\iining
Commissioner's report of 1870, page 354.
The concave budule of Paine & Stevens is shown in Plate VI. There
are generally two buddies; one for the coarser sluice-concentrates, and
the otller for the finer. They are of an exterior diameter of 18 to 20
feet, and interior of 22 feet. The vertical shaft is supported by the
'vooden block rn, carrying the journal-box.
Attached to the shafts are:
(a,,) the self-raising riffle-pulley g, which is raised by means of a rod,
p, receiving its np'lard or downward motion from the endless screw b
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and pinion-wheel; (b 1) the arms//, carrying the brusher; and, (c,) the
sand-distributing troughs c e.
The clear-water box i is suspended by the wheels v v on an annular
flat riug. It is supplied by the statio11ary wooden box ·r, and discharges
the water, by means of the iron pipe k, into the sieve-boxes y and z.
The box 8 8 is fed by the trough h ti:·om the mixing-trough y and sievebox z. The vertical shaft receives its motion by the pulley a aml be\-elgearing d d.
The first operation of the buddle consists in washing the sluice-concentrates.
For this purpose the sluice-gate is lowered, and the sands are gradually washed through the mixing and sieve boxy and z, and box h, into
the distributing-box 8 8, from which they are discharged, by tbe six revolving Russian iron trough-arms e e, upon the annular apron x. From
these they flow down the inclined conical table, constituting the buddle.
The arms f j, carr,yiug the poles to which the brooms are attached,
revolve at the same time with the distributors e e. The brooms maintain a regular even surface of the sands. The heavy sulpl.mrets lodge
near the head of the buddle, while the lighter particles move on aud
finally fall over the circular riffle g, consisting of an iron pulley, g, in
the center of the buddle. This ring forms a close joint at the end of
the wooden buddle floor u u. The pulley, and with it the arms of the
broom-poles, are gradually raised as the sands fill the buddle.
vVhen working the coarser ore the time consnmed to fill the buddle
is six hours; for the finer sands twelve hours are required. The water
required by the buddle in washing the coarse sands is 8 cubic feet per
minute, spread by the revolving distributors making seven revolutio11s
a minute over a periphery of nearly G3 feet.
When full the sands of the buddle are divided into three concentric
rings. The interior ring, of a width of 3~ feet, is considered as waste
and washed out. This is done by remoYill_g the end-pieces 11 of the
distributors, and turning the collars 2 2, in the manner represented in
the drawing in dotted lines. The clear \Vater is fed. on by the stationary
sluice r, and. washes out the central ring, leaving the distributors at the
connecting collars 2 2. The central riffle-ring is lowered at the same
time. While the central ring of the sands is remo\~ed, the outside ring
at the periphery of the buddle, of a width of 3 feet-the so-called heaclings-is sho\Teled out by the ore-dresser. The middle portion left standing, of a width ofabout2 feet, is washed. gradually by directing the water by
means of the collars 2 2 of the distributors. The headings of these
sands, when washed, are added. to the :first headings, and the central
ring of sands is removed in the previous manner.
The headings from the :first washing go through a second washing,
called doubling. This is done by raising the central riffle-ring about 3
inches and filling the buddle up to tbe rim of the ring with poor ~mnds
from the tossi11g-tub, wbich are introduced into the mixing-boxy and
washed into the buddle by the water from the pipe 7c and trough r.
When ready for doubling, the buddle has a grade of 1~ inches per foot
. for course sands and 1~ inches when working tbe finer sands. All tlle
headings are shoveled into the mixing-trough, which can be brought to
any part of the working floor around the periphery of the lmddle, being
supported on wheels; the distributing clean water-box i with waterpipe k attached, also re\olving on the wheels~"~~,, as previously noticed.
The time consumed in rewashing the beadings of the first washing is
generally three hours.
When the operation of washing the beadings is completed, the sands
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are again divided into three concentric rings. The central portion, of
a width of about 4 feet, being removed as before, the outer ring of about
18 inches in width is ready for tossing, wbile the middle ring, of a
width of about 3 feet, is washed down in the previous manner, the
beadings of it being added to those previously removed by tossing.
The tossing or final cleaning of the sulphurets is usually performed
on the huddle-headings, if they are intended to be treated by the chlorination process. This is done in ~tossing-tub of the following constru<!tion: (See Plate V, Fig. 3.)
The tub, of 1-2- to 2 inch staves, is conical in form, tapering toward the
bottom, 4 feet in diameter, and 2~ feet deep in the clear.
Through the axis of the tub a hollow cast-iron cone, 0, passes, reach·
ing a few inches above the tap of the tub, fastened by a flange to the
bottom. A shaft s passing through this cone and resting on a journal
underneath carries the yoke l, to which the horizontal · stirrers of flat
iron are riveted. Revolution is communicated to the shaft by bevelgearing a b. Tile hammers are set in motion by the pins p p, attached to
the vertical bevel-gear, as seen in the drawing. Whf\n ready for tossing,
the tub is filled to nearly half its height with water, the stirrers are set
in motion, making 48 revolutions a minute, :md the ore is shoveled in
near the periphery of the tub. .,~hen nearly full, the yoke is lifted out
by means of a rope and pulley overhead, and the sands are allowed to
settle while the hammers are set in motion, making 96 strokes each a
minute to facilitate the rapid settling of the sulphurets and sands.
vVhen the sands have settled the water is drawn off by au iron siphon;
the skimmings are removed to a depth of 2 inches and thrown out as
waste. The upper half of the sands remaining are retossed, and the
resulting sands above the sulphurets washed again in the huddle during
doubling. The lower half of about 5 to 6 inches, consisti11g of sulphurets sufficiently concentrated, is delivered at the chlorination works
to be further treated for gold.
Two buddies working the·sands of a 30-stamp mill require the attendance of three men at $3 per <lay.
The manual labor of concentration by this method, leaving out of
consideration the expense of power, interest on money invested, and
wear and tear, is 12-2- cents per ton of quartz crushed.
The riffle-boxes, and also, to some extent, the concave buddies, lose a
considerable proportion of coarse sulphurets. To reduce this loss, the
tailings from the buddle and riffle-sluices pass through a long string of
sluice-boxes supplied with wooden riffles of a square section of ~ of an
inch, which are washed every Sunday when the mill stops, into and
through a wooden box about 5 feet wide, 10 feBt long, and 3 feet deep.
The box is open at the lower end. The heavier sulpburets form a deposit
at the bead, and these headings are treated by the rocker.
When C(lncentrating by means of riffle-sluices, concave buddies, and
rocker for budd1e-tai1ings, the loss in sulphurets is 12-{0 per cent., treating quartz sands, containing one-tllird of one per cent. of sulphur, or
its equivalent in sulphurets.
Hendy's concentrators, described in the Mining Commissioner's report
of 1870, page 609, take the mill-tailings usually without previous sir.ing •
or concentration in self-raising riffle-boxes. The tailings <>f the machine,
when the value of the resulting concentrates permit, are huddled.
Good concentrating machines, working with the least loss, and little
or no manual labor, are. still a desideratum in California.
Rittinger's lateral percussion tables have not given favorable results,
on account of the loss of the coarser, globular sulphurets of iron.
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Experiments will be instituted shortly to try the continuous-working
jiggers used in the Zellerfeldt mill No. 40, at Olam;thal, for the coarser
sands, and the revolving slum-tables for the finer sands or slimes.
III.-CHLORINA1'ION OF TTIE CONCENTRATES.

The concentrated. sulphnrets or arseniurets are subjected to a treatment by chlorine gas, after a thorough oxidizing or chloridizing roasting.
Tile chlorination works are located with reference to the prevailing
winds, the fall of the ground, and the rea.ny supply of clean water. A~
the suiphuric acid and chlorine vapors are destructive to the machinery
of the mine and mill, every care is taken to Relect a location for the furnace from which they cannot be carried to the mill by the prevailing
winds. The direction of the draft is also in that of the winds. For the
proper aud e~onomical working of the proeess a fall of at least 30 to 40
feet is required. The water supply, of at least 35 gallons per hour, is
discharged into a wooden tank, which will hold a twent.y-four hours' run.
The top of the water is never below the level of the hearth-surface of
the finishing furnace.
The coucentrates are usually deli\~ered in sacks, or, better, in dumpcarts, at the ore-floor of the chlorination works, on a level with the
charging hoppH of the npper furnace. The concentrates contain on an
arerage 6 per ce11t. of moisture.
Tile following analyses represent the general constituents of the concentrates:
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Roasting of the sulphurets.-The sulpburets are roasted in double and
treble terrace U.rop - furn~ces. The upper is a continuation of the lower
fnrnace with a vertical flue or chimney about 10 feet in height between
the hearths throngh which the ore falls on its way to the finishing
hearth. This flue or chimney is introduced. to aid the roasting of the
ore by bringing it, when heated to red heat, iu contact on all sides with
t.he oxydizing and chlorid.izing gases of the finishing hearth, while falling in a fine spray.
22M
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1. Construction of the furnace.- A solid dry foundation is indispen
for a fnrnace. If good and chea,p stone can be procured, the furna
built of thai material to near the fire-line. Tlle stone walls requi
be at least 2 feet thick; the interstices between the stones are filled
small stones and coarse clay mortar. The whole of the furnace a
the fire-line is constructed of common red brick, laid in clay mo ·
Enough sand is mixed with the clay to make it ''lay well," or leav
trO\Yel properly. :No fire-bricks are necessary. All the walls ar
brick thick, with the exception of the spandrel walls, up to the extra
of the arches, which are two bricks thick. The small sides of the dropflues have also a thickness of two bricks. The front wall, which incloses
the fire.-grate, has a thickness of one and a ha)f bricks.
A furnace constrncted of red common bricks, laid in clay mortar,
lasts at least four years; tile upper furnaces, at least two years longer.
In repairing, 6,000 new brick;., and thirty shifts of bricklaying will restore the furnace again to its former condition.
The horizontal section of the lower finishing furnace measures on
the outside 14 feet in length and 12 feet in width. The back furnace
a<ljoinmg has a horizontal section of G fert in length by 12 feet in width.
The drop flue is 12 inches long at the lower end and 10 feet 8 inches
wide, the latter measurement parallel to the fire-bridge. It is contracted
toward its upper end, and is 4 inches long by 10 feet iu breadth at
the upper hearth. A few inches below the upper ilearth two iron damper
fram<·s are walled into the front or door-wall, the gates of which slide
horizontally and allow the reg-ulation of the draft of tlle lower furnace.
Tile upper furuact> measnrPs 13 feet 4 inches in length by 12 feet i\).
width, outside measurement. The whole of the upper hearth is supported
uy a semicircular an.:h. The space underneath the arcil serves for
tile working of the back hearth of the lower furnace, through the back
door ~.
The insidP wall of the vertical flue, which acts as a retaining
wall tor the clay filliug over tile arch, is also built in tue form of a VPI'.)
flat an:h and strongly tied with linch iron rods passing through the
upri ghts on the outt-;ide of the furnace-walls.
Till' inside section of the upper chimney i~ 16 by 20 inclws, but usually
reaelws 4 feet above the ridge-pole of the roof. A damper regulates tbe
draft ,f the same.
Tile grate is 16 inches wide and 8 feet long. Its surface is from 4 to
6 i11clws below the hearth line. The fire-bridge is one brick wide, the
brick ..: in the same lH:•ing laid as row-locks. '.rlle top of bridge is 8 inches
abo\rP tile hearth, and 12 to 14 inches above the grate-surface. The
ca~t - i l'o n fire-door bas an opening of 14 by 12 inches. Tile hearth surface, 3 feet G inches above the ground floor, has a section of 11 by 11
feet, dimmished, however, by projecting points of brickwork between
tbe doors, of which there are two on each side of tile furnace. Tilis
briekwork fills out the <lead spaces which cannot be reached conveniently
with tbe rakes or ,'crapers by the roaster.
Un one side of the furnace, in front of one of these projecting points
in the middle of tile hearth, the discharge bole is situated; it is 8 by 8
inclws and closed with an iron s1ide, the frame of which is firmly walled
in bt:'tween the hearth aud the arch of the ore-vault which supports the
hearth.
The eenter line of tile ore-vault is vertically under the center line oftbe
hearth, parallel to the fire-bridge. The ore-vault is 4 feet wide in the
direction of the draught, G feet long, and open toward the cooling floor of
the i111pregnation-room. The floor of the vault is provided with rails for
the ore-car, made of boiler iron. The hearths of the furnace consist of

METALLURGICAL PROCESSES.

339

bard bricks laid edgewise, the section of 2 by 8 inches upward. For this
purpose the dry clay is firmly bedded and dry sand spread oYer the
same, leveled and settled by pounding. Tile bricks are bedded dry,
with the long sides in tile direction of the mm-ement of the working
scrapers. Wilen completed, dry sand is spread over the surface and
thoroughly worked into tile cracks. The surface is finally smoothed off
by Sl:'tiling the bricks by blows on a heavy wide plank laid over them,
and grinding the same, with the addition of sand, by means of a brick.
The working-openings are 12 inches wide and 6 inches high. Castirou frames with sides bloping toward the interior and exterior, protect
tbe brick-work. The inside boxing of the frame, which is exposed to the
wea.r of the working-rakes, can be readily replaced when worn out. The
ban; on which the rakes are worked are 6 inches above the hearth-line.
~lH.' arch over tbe lower furnace abnts against the working-sides, and a
part of the skew-back is supported by tb.e upper flanges of tbe workingtloors. To fasten them firmly into the walls it is therefore only necessary
to t:-;(·rew or key them against, the skew-back by means of tension- bars
and vertical uprights, which firmly tie the furnace.
·
The tie-rods of -~-inch square iron are provided with eyes for the receptioll of the wrought-iron uprights ~ by 2~ inches in section, which are
kP~ ed up to the brick-work. Tllree parallel wrought-iron bars i by 1 ineh
iu se<·tion, running along the skew-backs on both sides of the turnace,
trau~ter the pressure of the arch through the uprights to the teusionrolb:, preventing a sliding out of the sl\ew-backs of the main arelws.
Tlle main arche~ are 8 inches thick and have a rise of at least -{0 of the
sp:m. After "d<:>centering," a good arch of common bricks auu elay
lllortar will settle about 3 inches iu a span of 10 feet 8 inches.
The ceuter line of the main lower arch is 22 inches above the surface
or t he fiuishing-hearth at the bact\. doors; at the tire-bridge, the skewb<:l·k tine being four inches higher, it is 26 inches above the same. :From
Jw;n· the back door of the finishing-furnace the arch rapidly desceiHls,
and l ue section at the back hearth is contracted as much as circumst a tH·es permit.
All tue arches are built on wooden centers of 1~-inch piue boards,
whieh can be takeu out and used again. Most of the patterns have a
.pall of 12~ inebes, a rise of nearly 13 inches, aud a radius of lu8 inches,
(equal to 1.3 tillles the span.) They are set from 2 feet to 2 feet 8 inehes
ap<tit, on three frames, consisting of sills, posts, and caps, placed on the
lwarth, paralld to the directiOn of the draught. For tile arch of the fini:-:billg·-tnruace the strips covering the centers are 4 to 6 inches wide and
1-± led, long. Tlwy must l.>e th in, say ~inch thick for the part of the
~llfl l bebind tile back working-door, to suit the curve of the arch. For all
other arches, l-inch strips 6 iuches wide are suitalJle, while the centers
can hr ~et further apart.
The mea~urement of the back hearth in the clear is 9 feet 4 inches in
widtb, by a length of 5 feet. 4 inches. It is from 4 to 6 incl1es above the
fi11,~hi11g-heartll. The arch is 26 inches aboYe the hearth, and its rise
i8 oue te11tb of the span, as usual. Tpe two working-openings of the
back hearth are opposite the fire-bridge, and their lower edges are 8
inches above the hearth. TlJe cast-iron frames of the workiug-doors of
the baek fnrnace, having an opening of 6 by 10 inches, are provided
with ca:::;t-iron doors. vVherever the tension rods pass through the flue
they are surrounded by iron pipes, passiug through the brick-work, to
protect them fi'om the oxidizing influence of the hot gases. A sedimeut
of rust and ore-dust soon forms a thick envelope around them, effectually
pren~nting any further oxidation. The portion of tension-rod passing
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through the flue has double the section of the balance. No weldings
are allowed on the tension-rods; all connections have to be made by
hooks.
The upper hearth has a length of 11 feet 8 inches by a width of 10
feet 8 inches. The center of the arch is 26 inches above the floor, and
has a rise of one-tenth of the span abutting against the long side of the
furnace. The skew-back is secured in the same manner as that of the
lower furnace. The working openings and doors, of the same pattern
as those of the back hearth of the lower furnace, are on the front or
chimney-flue end, and on the back end of the furnace. The workingfloor for the front doors is suspended from the roof over the lower
furnace.
rrhe ore is charged into the furnace by means of a hopper of boileriron, supported hy strong beams. The top of the hopper is on a le\el
with the ore-floor. When the yield. of the sulphurets warrants the outlay, a dust-chamber is att,a ched to the furnace, which saves on au ayerag·e
/ 1~- per cent. of ·the gold contained in the ore.
The grate-bars are of i by 2 inch wrought iron, 4 feet long. They
are kept apart at the proper distance by rivet-heads ~ iuch high,
fastened to them at both ends and in the center. They are well supported by cross-bars bedded on boiler-plates in the wall to keep them
from sagging. They last, when well taken care of, several years. A
set consists of 32 bars. Th~ working:bars or scrapers are of !-inch round
iron, 9 feet long. One end is pt>ovided with a handle, w bile to the other
a cast -iron plate 4 by 8 inche.s is attached. The plate, ~ inch thick, is
riveted to a heav3r T-piece on the end of the bar.
2. Working of the furnace.- The charge of a furnace, in a sound working condition, consists of 5~ to 6 tons of concentrates, viz, one ton in
the finishing-furnace, 1~ to 2 tons in the back hearth, and 3 to 2~ tons
in the upper furnace. There are two men working one furnace, the
head roaster and his assistant.
When the :finislling-hearth is discharged, the iron slide of the discharge-hole is closed and some rag or woody fiber or bark is, introduced
into the square discharge-hole with a long-handled shoYel, to prevent
the caking of the ore on the slide. The hole is now filled with old ore
slightly moistened, and leveled up with the top of the hearth, to
prevent any new and unroasted ore from lodging in the discharge-hole.
The assistant pushes the ore of ,t he back hearth from the back doors
into the finishing furnace, and the head roaster spreads it evenly o\er
the floor of the same.
The imperfectly roasted ore consists now of metallic oxides, sulphates
of the alkaline earths, and also a small percenta~e of sulphides. The
heat in the •back hearth and in the drop-flue bas already decomposed the
iron and copper sulphates. The ore is now at a dark-red heat. A charge
of one ton being made, the roaster cleans the grate and increases the heat
to a bright redness by steady firing. The fuel consists of cedar or ,
spruce, rarely of pine. When the ore, suddenly started with the working-scrapers, shows in falling only a few sparks, which the roaster must
be capable of counting, it is ready for the salt, and the chloridizing roastiug begins. This is generally the case after a preliminary roasting in
the finishing-hearth of from three to four hours. Every ore is benefited
by the use of salt for the finishing roasting, as the consumption of chlorme in the subsequent impregnation is reduced thereby, aside from the
;•Hlvantage of a purer precipitate of gold by the proto-sulphate of iron.
'l'o some sulphurets only 5 pounds of salt per ron are added for the
cllloridizing finishing operation ; others require 90 pounds for the same
quantity.
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Wuen a larger amount of salt is required, on account of the presence
of a greater quantity of lead to he removed, the roasted ore has to be
lixiviated to L'emove tlle coating of solubl~ sulphates and chlorides remaining, previous to treat,i ng it with chlorine. With the usnal smaller
quantity of salt tlli8 operation is unnecessary, as the water used iu dampening the roasted ore appears to dissolve this alkaline salt envelope suf.
ficieutly to give tile ehlorine an opportunit.'f to act upon the gold. On
au average, only 56 per cent. of tbe salt is decomposed.
Tile reaction of tuis salt in the absence of any sulphates of iron or copper, according to Plattner, is the following : Cu 2 S and Fez S, witb air
and salt, form sulphurous acid, and by contact \Yith l'ed-hot ore sulphuric ~wid, whieh, reacting upon the salt, sets the chlorine fi·ee, forming
clllorides. vVhen }('ad is present, tile reaction of the salt upon the sulphate of lead in melting produces sulphate of soda, volatile chloride,
and oxychloride of lead.
Dm·ing the finishing roasting, the ash-pit is kept dosed, while the
necessary air bas access through the working-doors. The draught is so
regulated by the dampers in tlle drop flue tbat but few vapors escape
at the L)ack door of the finishing-furnace. The ore is worked systematically in the finishing-furnace. First, it is raked and pushed entirely
to oue side, then entirely to the other, clearing the middle carefully in
every case; tbeu it is piled up in a ridge in the center and cut down
from lJotb sides with the rakes. This proc>euure is continually repeated.
\Vlleu the ore will maintain a vertical face, shows no brighter specks on
its glowing surface, i8 inclined to become black, and cool very readily,
whicb generally takes place from seven to seven and a half hours after the
charging·, it is ready to be discharged. The iron discharge-slide is now
removed; the ore filling out the square discharge-hole in the hearth is
forced ont with the rake and made to fall into au iron bucket. The
remnants of the ore, lodge1l in tbe discharge-bolA, are carefully remo'\·ed
from underneath the ore-vault. The ore, luwing been previously piled
elose to the discharge-hole for a speedy removal, is pulled by the roaster
and his assistant into an iron car, holding one ton of roasted ore, and
dumped iuto tbe coolers. vVllen well roasted, the ore gi,·es abundant
wllite fumes on testing with ammonia. Not until the introduction of
the salt in the~ finishing furnace is the assistant allo\Yed to rake down a
.
charge from the upper furnace.
The diHcharging or droppiug of the ore into the back hearth has to be
<lone slowly, so as to gi\re the ore the greatest possible advantage from
the cblorid.i zing influence of tbe heated gases. The best results are
obtained and the least. clllorine gas i;o:; consumed in the ~::;ubsequeut imJH'('gnatiou, when but. a slight violet-colored .flame is produced by the
falling of the ore. When the sparkling of the ore is very lively a larger
quantity of s::tlt than usual bas to be added iu the finisbiug roastiug.
\Vlleu the back hearth is well filled with ore, the sulphides in the
upper furnace are moved forward and a fresh ton is charged at the end
of the furnace through tlle iron hopper. The upper furnace is kept as
full as possible. Wilen the ore is le~s advanced in roasting, the damper
of the upper chimney is drawn out and vice versa.
The heat is high enough in the upper furnace to decompose all sulphates ot' iron aml copper wheu they arrive near the drop.
3. Impregnat-ion of the roasted sulphurets.-A furnace roasting 3 tons a
day is provided with a dumping-space or cooler of at least 300 square
feet. The cooler consists generally of a brick floor, enclosed with a rim
of ~ - inch boiler-plate 18 itwhes high, held in position by wooden uprights
on the outside.. vVhen the ore is not thorougllly cooled, before treatment
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by chlorine, a greater consumption of gas is the consequence, aside from
the smaller percentage of gold extracted.
vYell roasted sulphurets rarely contain more than 1i per cent. of sulphur in the unoxi<lized state. The quantity of sulplwtes in the ore
varies of course with the amount of alkaline earths in the original ore
and the alkali added in roasting.
A ton of roasted ore occupies on an average 242- cubic feet, and is
derived from 2,800 pounds of raw sulphurets, occupying about 10& cubic
feet per ton; or, what amounts to the Name, a ton of sulphurets weighs
after roa~ting only ~bout 1,450 pounds~ occupying 17~ cubic feet. 'rhe
impregnation vats usually employed haYe an inside diam~ter of 7 feet,
and are made of 3-foot staves, 2 inches thick, of the best ~plit sugar piue.
They are coated with a plastic mixture of piteh and tar. Previous to
using them for the first time, all vats are thoroughly soaked with water,
to avoid any loss of gold by impregnation. Tile false bottom cou si:sts
generally of quartz pebbles, but fine St:'a-slle1ls (consisting of carbonate
of lime) have been used to advantage without auy prejudicial re:sult.
Talcose rocks, and particularly silicates of alumina, have to be avoided,
on atcouut of tlleir power of absorbing the chloride.
When the vats are ready for a charge, 15 small buckets of dry ore
are first spread over the false bottom and allowed to draw the water
from the same. The ore is then raked together with a hoe and scooped
up into the sieve, having 16 holes to the square inch, through which it
is made to pass, to give it a uniform dampness and light texture. If too
wet, a sufficient quantity of dry ore is added. vVhen it is of the proper
dampness, the balls of ore, compressed by the hand, are just able to
crumble up again. Should this be neglected, the cake of wet orp, over
the false bottom would prevent the easy passage of the gas through the
same, and would cause a great increase in the consumption of gas.
Even tlle whole of the usual charge of gas may be consumed by this
neglect, never rising but a few inches above tlle bottom.
The ore is kept somewhat drier near the bottom, as it always draws
an additional quantity of water from the latter. When tlle ore is too
dry, the gold is not attacked with energy; when too wet, the chloridewater forms an en\elope around the gold, which is not as powerful a
solvent as the gas itself. The finer the ore, the smaller the quantity of
water which can be applied.
The remainder of the coal-ore or charge is sprinkled with clear water
from a hose and raked together to be scooped into the sieve by a bucket.
The sieve slides on rollers on an iron-plated scantling, placed across the
vat.
When the vat is filled within 6 inches of the top, the surface of the
ore is made to form the shape of a saucer, higher on the sides, with a
fiat circular space in the middle. The cover is lowered and the rim
closed with dough.
When the gas shows itself on the surface the spy-hole in the rim is
closed; aiHl a lively current of gas through the lead pipes, kept up during two hours additional, finishes the operation. From five to eight
hours is the usual time required for the impregnation.
The gas necessary for a 3-ton charge of refractory ore is generated in
a lead gasometer 20 inches diameter and 13 inches deep. The cover is
made gas-tigitt by a water-joint, 2 inches deep, as are also the stirrer
and escape-pipe of the gas. The acid is introduced through a b~nt le<td
pipe. The charge of the gasometer for 3 tous of ore consists of 20
pounds of coarse rock-salt, 15 pounds of binoxide of manganese, containing 70 per cent. of mining ore, and 35 pounds of oil of vitriol of 66°
Beaume; to which are added 18 pounds of water. When necessary,

\

343

METALLURGICAL PROCESSES.

the quantity of acid is increm;ed to a maximum of 45 pounds, the water
to 23 pounds. The water is not iutroduced until the acid is wanted.
To every pound of acid, half of a pound of water is added. One stick
of 4 foot conlwoo<l, cut up, is sufficient to generate the l;leat, required
by the gasom eter for one impregnation.
4. Lix h.:iation of the impregnated ore.-The roasted ore is allowed toremain in the gas a,bout forty hours. Of the three impregnation vats,
t·ach is filled eYery fourtl.l <la.v. Tlw filtering and emptying is done every
third day. On the morning of the third day, the coYer is lifted. The
presence of a strong odor of gas is a sign of good work. The surface of
the ore is con'r<'~l by a stream of clear water discharged by a 2-iuch
iron pipe under au aserage one-foot pressure. Care is taken to prevent.,
as f~tr ns possible, the rnslliug down of the water on the sides of the
Yat. \Vbcn all tlle gas has escaped which is not absorbed by the water,
the faucet is opened. The clear yellow solution, frequently having a
strong odor of chlorine; runs through a canva, bag iuto a barrel of
abont 18 inches diameter and 2 feet depth. Into the side of this barrel,
2 inclles from the bottom, a conical wooden tube is drivt"n, with the
~mall end outside, over which the rubber hose of one-inch inside tliarneter is slipped. Tlle gold solution is carried off through the rubber bose
to the precipitating tanks. The small quantity of ore and sand escaping
with the solution is deposited in the ca.uvas bag.
The following analysis of a gold solution, taken oue minute after the
opening of the f~lucet, is from ore yielding $163 per ton, the charge
amounting to 3 tons:
500 c. c. deposited after twenty-four hours settling, containedSulphate of lead ___ _ . _- _. . ____ 4. 16 grains.
Silica ____ . ____ ___ . ___ ___ ____ 0. 24
"
Sulphuric acid·----··-·--·------ 325.10
"
Chlorine free an<l combined ___ .. 371. 70
''
Gold __ .. ____ . __ . ____ .. __ _ __ _ . _ 6. 77
"
Copper_ . _. _ . _______ . __ . ___ . ___ .
3. 75
'•
Iron ____ . ___ . ___ _ ____ .. _____ __ 0. 14
"
Almniua .. ___ . _____ .. ________ . .
3. 93
''
Magnesia _______ .. ___ . ___ .. __ __ 40. 85
''
Soda. ________ ... _______ . _. _.. __ 470. U4
"
Totalm solution ___ . ___________ ._. __ . ___ 1227. 28 grains, equivalent to
Al 2 • 0 3 , 80 3 .• - - - •. - _ - - - • - - - - . - 6. 98 graim;.
Mg. 0., SO:~ . _.. _- ____ .. ________ 13~. 55
"
Pb. 0., S0 3 _ • ___ - •. - - - •• __ - _ - _ 4. 16
''
Na. 0., S0 3 . _ _ -- . _. ___ .• - _--- -- 426. G2
"
Au.
Cl 3 _ - __ - _. ___ - _____ • . - _- 10. 44
"
Fz.
Cl 3 . ----- _----. -.- . _--.0. 32
"
Cu.
Ul __ . _____ - . _- _- __ - . __ 8. 95
•'
Na.
01 _-.- ___ .. __ - _-. __ . __ - 53G. 00
"
Silica
__ .. _. __ . __ . _____ ____ 0. 24
"
Free cll1orine by difference__
101. 02
''

"

1227. 28 grains.
500 c. c. evaporated to dryness gave 1124. 3 grains, agreeing closely
with the above total, less 101.02 grains of free chlorine.
When the ore contains lead, the soluble chloride is transformed into
the sulphate by sulphates present, and gives the gold solution a milky
appearance. A great part of the sulphate is left in the canvas bag,
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which bas to be frequently cleaned. After a run of some time this difficulty ceases with the exhaustion of the sulphate in the solution.
·T he gold solution is made to run into the precipitating tanks in a tangential direction, which gives the liquor in the vat a rotary motion,
facilitating the coagulation of the gol<l particles and their subsequent
settling. It also causes a thorough mixture of the gold solution with
the precipitant.
The precipitating tank of the same material as th .:mpregnation vats is
5~ feet in diameter and of 3-foot ~taves. It receives a smooth finish insiJe to allO\Y a perfect cleaning. No inside coating is applied. It is
set perfectly level to a \' Oid loss of gold while runnlng off the wasteliquor. The precipitating solution of the proto-sulphate of iron is introduced into the precipitating vats at the beginning of the filtering operation. Care must be taken not to introduce a wasteful quantity. It is
better to make up the deficiency when the vat is nearly full.
Two vats, one 5~ the other 4~ feet diameter, hold the solution from
very rich ore. Generally only the larger vat is required.
When the solution from the impregnation vats ceases to give the gold
re-action with proto-sulphate of iron the water is drawn off the impregnation vats. The ore is shoveled out through an opening in the side of
t,be impregnation room and washed off l>y a current of water. The ore
has to l>e carefully removed from tlte false-bottom so as not to injure it.
The vat is now ready for the next morning's impregnation. Every day
one vat of ore is imvregnated; the second remains in the gas, and the
third is filtered and emptied.
5. Collection of the gold precipitate and .final operations.-The gold settles
over night. The supernatant liquor is drawn oft' bs openiug the plugs
in the side of the vats, the lowest one of \Yhich is on a level with the
bottom. The gold is finally washed iuto a common wash-tub by means
of a, hose and pipe, with the smallest possible quantity of water.
The precipitate obtained is treated with a mixture of sulphuric acid
and salt to free it of oxiU.es and basic iron salts. For this purpose a
handful of salt to 5 pounds of oil of vitriol is used. By stirring the
reddish color of the precipitate changes to the brown-gold color, and
the particles of gold coagulate, forming generally a ball of precipitate,
which is squeezed in a cloth to free it from liquor. When a greater
quantity of impurities are mixed with the gold, the precipitate does not
ball.
The precipitate is filtered, dried in cast-iron retorts, and smelted with
salt, sand, and saltpeter, in sand crucibles.
The general average fineness of the gold-bar is .960; the remaining
.04:0 consisting principally of iron and lead.
6. Expense of the process.- The following table shows the expense of the
process, with facilities of working three tons a ~a.v:
Expense per
3 tons.
Expense of ro a st~ng :
Two shifts on upper furnace, at $1.50 per day, Chinese labor_ ........ __ . . . __ . ____ . _____ . _... ______ _____ _____ . $3 001
Two shifts on lower furnace, at $2.75 per day, white labor ........ _.. _ .. __________ . __________ .. _. _____ . ____ . 5 50 I
One and two-tenths cords of cedar wood, at $4 per cord .. 4 80
14 60
Salt, 50 pounds, at $8 per ton _...... _......... _........ .
20 '
30 I
Freight on salt at $12 p er ton ....... _........ _ ......... .
30 I
Wear and tear on working-scrapers ......... _.. _........ .
Wear and tear on furnace ....•.. _..... _................ .
50)

~

Expense
per ton.

$4 8i
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Expense per
3 tons.

1·

Expense
per ton.

--------------------------------------------1
Chemicals a,t San Francisco :
Salt, 20 poumls, at $8 per ton ............. .............. . $0 o.~ ~
45 1 9~
)fangauese, 15 pounds, at $60 per ton .... ------ ......... .
Oil of vitriol (66° ) 35 pounds, at 4 cents per pound ... . 1 40
Expense of impregnation:
Freight on salt and manganese, :~5 pounds at $12 per ton ..
21J
Freight on acid, 40 ponn<ls, $3 per carboy of 165 pounds .. .
64 I
.Freights on chemicals to works ......................... .
851
Expense of car hoy, per 40 pound~:> of:1cid, carboy returned.
:~2 ~ 5 86
Labor at vats, $2.50 per day ...... -----· ............... . 2 50 I
Flour. . . . . . . .................... ........... - .. - - - - . -- - oG 1
Wear and tear on buckets and bose ..................... .
20 j
Precipitation and melting of gold:
Acid for precipitatiug liquor, 16 pounds ................. .
64)
Freight and expense of carboy ......................... .
68 ~ 1 98
Old wrought iron .................................... ..
06
Charcoal, crucibles, fluxes ................. __ .......... ..
60
l\Ianagement .......................................... .
6 00
1 20
Interest on cost of works, $3,000 at 1 per cent.. . ........ .
P?'y~cnt towards the sinking-fund ..................... .
2 40
Fire Insurance ............................... ·-- --- ... .
1 20

J

:E'ull cost····.········· ............................

$1 9S

66
2 00
40

80
40

-----3324~------11 08

It appears from the foregoing table that the principal expense of the
process consists in the roasting, the cost of which is $4.87 per ton, while
tlle chlorination proper, costing bnt $2.21 per ton, can scarcely he excelleu in eheapness by amalgamation.
The full cost of working sulphurets, when a steady supply of ore can
be procured, does not exceed $11.10 per ton.
By adopting Bruckner's revolving eylinder furnace for the finishing
roasting, in conueetion vdth a drop furnace for the preliminary roasting,
a considerable saving may be effected. Stetefeldt's furnace is not
thought to effect as perfect a roasting of highly sulphureted ore as is
required for the chlorine process; at least, the drop furnaces in use iu
Califomia, constructed by the writer--some of them with two 10-foot
drops--do not approach the perfection required of the finishing roasting for the Plattner process. An additional finishing hearth is invariably required.
7. Res~tlts of the chlorine P'rocess.-In most sulphurets some coarser
particles of gold are found, whicll are not entirely extracted by the chlorination. This gold can be reauil~T caught by allmYing the tailings to
run in a regular current over quicksilver riffles, such as are used in the
mill. The amalgamation of the gold is effected with remarkable
facility.
Tile loss of gold by Plattner's chlorine process amounts to less than 5
per cent.
B.Y. using the amalgamating appliances this loss is still further reduced.
INFLUENCE OF THE VELOCI'l'Y OF Ii\1PAC'l' ON THE EFFECTIVE DUTY
OF STA'l\-IPS.

It is well known that but a. fra(·.tion of the mechanical work expended
in lifting stamps, is usefully employed in the fall, also that the value of
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this effective fraction varies between wi<J~ limits.* The total amount of
power developed in the fall, may be divided into two portions: first,
that usefull.v expended in actual cru::::Jhing; second, that which is wastedj
in jarring tbe foundation and in h(•at. 'l'he lJCat is produced both by
friction aud by force of compression, not expended in fracture.
The mo6t eeonomical work would be performed when the blow is exaetly sufficient to crush tbe rock with a minimum of jar communieated
to the ntortar-lJed. A frngment of rock may be just strong euough to
resi~t the lJlow· of a stamp; the whole force of the blow will be transmitted tluonglJ it to the foundation. A Rliglltly llarder blow, or smaller
piece of rock, would have caused a useful expenditure of power in breaking the rock to fragments, leaving a smaller residue for useless vibrations.
StampH m8y be classed under two head~. First, those with a free
fall. Second, those whose fall is accelerated by a force added to that of
gravit.v. The latter division includes all those of which the fall is accelerated by the pressure of steam, air, or springs.
The same amount of nwcbanical power may be expended in raising a
bea.\y stamp a certain height, or in raising a lighter stamp to a proportion~lly greater height, or in raising a ligllt stamp to the height of the
beaYy stamp, and tuen accelerating its fall by a pressure equal to the
difference of weight. In all these cases the amount of power expended
is the same, wllile tlle useful effect will be different.
It must be distirfctly realized that all solid bodies, however bard, are
to some extent elastic, and therefore capable of compression, within certain lirnits, without fracture. A body is harder as the resistance it
offers to change of sha.pe is greater; more brittle as the limits are narrower, within which change of shape may be effected without fracture.
A stamp falling on a block of rubber may cause a depression of 3 iuches;
falling on a block of granite, a depression of -j-0 of an inch. The pressure to which the blow is equiYaleut is inver:sdy proportional to the
depth of compression. The pressure on the granite will be 150 times
that on the rubber. The time occupied in effecting this depression will,
according to the law·s of retarded motion, be twice that occupied by the
st.amp in passing freely, at its maximum velocity, over au equal space.
In striking the rubber block, the stamp will be brought to rest in a
time during which, at its maximum of velocity, it wculd have fallen six
inches. Striking the granite block, effecting a depression of -lo of an
inch, it is brought to rest in a space of time during which it would have
fallen -.J-5 of an inch had the block not been there.
A stamp wllich has fallen freely 15 inches, will have attained a velocit;y of 9 feet per second, (very nearly,) and will be arrested by the
rubber in -f8 of - a second, by t.he granite in :rloo of a second. The
speed with which the vibratiou, or impulse of compression, is transmitted
through a solid body, is far greater than the greatest velocity of any
, stamp. At the instant the stamp bas come completely to rest, the
compression it bas made will have extended into the bloek to a depth
ranging with the nature of tlle material.
Vibrations are transmitted through granite with a velocity of 1,660
feet per second. ln the case presupposed, the stamp will have ex* The discussion occupying the remainder of this chapter was contributed at my
request by Mr. William Main, jr., of Columbia, South Carolina. It will be found to
contain a clear and interesting statement of tho principles involved. Whether its
application is valid for all velocities, even the very high ones of direct-acting steamstamps, depends, as Mr. Main hints, upon the success with which the other conditions
of feed, discharge, water-supply, and amalgamation are adapted to the increased speed.

.
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pended its whole force in 2 -f-00 part of a second, and the compression
caused by it will have extended a little over 7 inches in all directions
from the stamp. 'rhe figure of this solid of compression, (if it may be
so termed,) which has taken up the whole force of the stamp, will approach a hemisphere having a radius of 7 inches.
Let ns suppose that instead of raising a stamp of 400 pounds wt>ight
to a height of 15 inches, an equal amount of.power is expeuded in raising a 100-pound stamp to four times the heigllt, or in raising it 15
inches, aud then accelerating its fall with a pressure of 300 pouuds of
steam: in each case 500 foot-pounds are consumed, the final velocity of
the lighter stamp being twice that of the heavier.
To compare the effects of bodies possessing the same mechanical
movement but different velocities, let V denote the velocity with which
the resistance R is encountered at the begiuning of the time T. Let v
denote the final velocity, G the weight of the body, and g the acceleration due to g-ravity. \Ve have tllen from the laws of retarded motion
the formulaR·
t'=V- gt
G
When the body is brought to rest, v becomes zero and the equation
R

V= - gt
G

t being the time required in coming to rest.

If a body of one-fourth the weight, (-! G,) having a double velocity,
(2 V,) encounter an equal resistance, it will be brought to rest in a

space of time represented by t'. By substituting these values and
combining the new equation with the last, we find t'=~t. The body of
one-fourth weight, but double velocity, comes to rest in one-half the time,
expending, of course, an equal mechanical power.
Applying these principles to the case in point, we see that, as the
lighter stamp expands its whole force in 5 4'o 0 part of a second, the
compression caused by it can extend in that time but 3~ inches into the
block. If the face of the stamp-shoe is very small, the bulk of roek oYer
which the compression would extend itself, would be to that comprt>ssed
by the heavier stamp ver~· nearly as one to four, or invel'sely as the
cubes of the velocities. If the upper face of the block is not larger than
that of the stamp, the whole compression will be transmitted directly
downward, and the bulk of rock compressed will be inversely as the
velocities.
By the more rapid blow the same amount of mechanical power has
been concentrated on a smaller bulk of rock and the crushing effect is
proportionally greater. Let us suppose the block of stone to be formed
mto a die with a face equal to that of the stamp-shoe and a depth of 3~
inches. At the instant when the heavy free-falling ,stamp has come to
rest, exerting its maximum of compression, one half of the force of the
blow will have passed through the block into the foundation and be expended, in jarring it and the ground about it. If, as before said, the
stone be just strong enough to resist the blow, the whole force of compression will pass off in useless vibrations.
If the ligllter stamp with accelerated motion strike the same block,
the compression produced by the blow will not have extended to the
foundation, before the whole force of the stamp is expended. The stone
will therefore be crushed to pieces.

348

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

Future economy in stamping is likely to be attained, not by increasing
the weight of stamps, but the velocity of the blow. Practical objections
to a high lift are numerous. Velocity can be much better attained by
accelerating- the fall, as the height of the lift may remain the same or
Pven be diminished, and a greater number of blows struck per minute.
The forging- of hot iron so obviously demanded this, that the principle
ha~ long sinee been applied to the trip-hammer.
In wet stamping, the rapidity with which a stamp is raised, influences
greatly the amounli of solid matter held in suspension. As the st:1mp
rises, water flows from all sides to supply its place. The more rapid the
rise of the stamp, the greater will be the velocity of tbe water, and the
more surely will the finely crushed rock be whirled up into a state of
suspension. If the blow is sueceeded by another before the finer pal'tieles have settled, the stamp will act only on the coarser particles, packing less and sending more of the slime through the screen.
ln some of the later forms of the stamp-mill, while the principle of an
aceelerated blow is adopted, other novelties with which it has been combined have been less well conc~ived, and have done much to conceal its
advantages.
The principle of high velocities finds its commonest illustration in the
action of a bullet on a freely suspended object. If it be a block of wood,
even although too thick .for the ball to pass eutirelythrough, almost the
whole of the mechanical effect will be expended in crushing and dividing
the fibers directly in its path, leaving little residue for producing oscillations. A heavier body with kss velocity, woultl cause less crushing but
gl'eater oscillations. Stamps of high and low velocities of stroke hnse
similar comparative effects in crushing the fragments of rock lying immediately uuder them, or jarring the mortar-bed.
ln blasting rock, quickness of explosiou is equivalent to velocity of
impact. The force of compression radiates in all directions from the
drill-bole. While the slower explosives take ndvantage of the weaker
seams and have a splitting e~fl'ect that runs to greater distauces, the
crushing and shattering effects of the explosion will vary directly as the
volumes of gas generated, and inversely as the cubes of the times of explosion.
,

CHAPTER XII.
CONTRIBUTIONS TO TIIE RECORDS OF LEAD-SMELTING IN
BI,AST-FUHN ACES.
A marked peculiarity of most of the smelting-works of the far "\\-.,.est
is the looseness with which accouutt:: of the operations are kept.'~<' Indeed, probably O\Ter half of .the ·works do not keep any detailed accounts
at all, the yearly gross statemeut of profit or loss being consiuered
sufficient for all purposes. The reasons for this must apparently be
:oug'ht in the as yet unsettled state of all business relations, and in the
deplorable fact., that only in isolated cases educated metallurgists are in
charge of the smelting-works. Uontinual and regular ass2~ys of the ores,
b,r-prouuct~, and slags are almost unknown, so that it is impra1·ticable
to ascertain, even approximately, the losses in the smelting processes.
Of cases, where regular accounts are kept of the quantities of ore
~melted, of the composition of charges, and of the fuel consumed, I
know only two or three. Under these circumstances it is extremely
difficult to collect figures which cover the operations for a considerable
length of time, and which are so yaluable for the metallurgist, who
wishes to get an insight into the econom.)i of smelting operations, as
.hown by practice. Figures obtained by personal observation, which
can of course co,rer only the brief space of the visit of the traveling
metallurgiRt, must, therd'ore, be made to replace the more valuable data.
The writer has had occasion <luring the last and the preceding Rnmmer to visit the larger number of the western lead-smeltiug works, ancl
offers, in the following pages, such data relating to t.he eco ., omy of leadsmelting in the blast-furnace at various works, as he has been able to
obtain. The only ol~ject in doing so is to. place these figures on record,
so that they rna.y be from time to time 8upplemented with other data,
which are now wanting.
TilE EUREKA. CONSOLIDATED CO"J'lP ANY'S S:l'lELTING-WORKS.

These works smelt the ores from the mineR of the smne com p~my on
Ruby H1ll, Eureka, Nevada. Tbe supply is almost unlimited. hut tllP
orPs are comparatively poor. They are ferruginous carbonates, with

occaP.ional lumps and masses of galena, containing, in the summer of
aver<-~ge about 12 per cent. of lead, aud $25 to $:30 per ton
in golcl and siln:·.r, the values of the two precious metal:::; b<.>ing about
equal. Arseniate of iron enters largely into the compositiou of the on~,
so that a '· speiss," principally an arseuide of iron, is formed in smelting
tbe raw ores. Since last notieed, several important changes have taken
place in these works.
There are at present five large b1ast-furnaces for the ore-smt,lting, of
which Nos. 1, ~, 3, and 4 were in blast during my ~·isit in the snnm1er of
1Si2; No. 5 being in the cour::;e of constructiou.
Xo. 1 is a reetangular fnrnace. The dimensions of the hearth, at the
1Si2, on an

*This chapter was prepared by my depnty, Mr. A. Eilers, and presented as a professional paper at the Boston meeting of t.he American Institnte of .Mining Engineers, in
February, 1873. It will be found practically Yaluaule by the owners au<l mauagers of
American "\Yorks.-R. "\V. R.
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level of the slag-spout, are 6-a- by 3 feet; at the tuyeres, which are 12
inches above the slag-spout, 5 by 3 feet. One foot abovP the tuyeres a
short l>osh commences, sloping back at an angle of 45 degrees, until the
seetiou of the furnace is 5 feet 9 inehes by 4 feet 6 inch<:>s. From uere
to the top the walls are perpendicular. The total height from the tuyer<'S to the charge-door is 10 feet.
There are eight wate1-tuyeres of 31- inches nozzle, two of which lie
horizontally in the back and parallel to each other; and three in each
side, also parallel to each other. But tbe opposite tuyeres, instead of
blowitlg directly toward each other, are all pointed forward, so that lines
through the axes of the front pair, for instance, weet abont 6 inches
back of the middle of the breast. The blast is supplied by a No. 8
Stnrtevaut blower, which makes 2,100 revolutions per minute. Pressure of will<l=1 inch mercury.
Nos. 3 and 4 are octagonal furnaces, with the same area of hearth as
No. 1; but they haYe only seYen tu.reres each.. Otherwise they haYe
the same bosh, height, and vertical walls. They smelt the same charge
as No. 1, and do equally good service.

Cha1·ge for Nos. 1, 3, and 4.
Charcoal: 6 measures at 1.2 bushels=7.2 bushels at 15 lbs.=108 lbs.
Ore:
40 sho\'els at 15 lbs.
= GOO lbs.
(100)
Slag:
2 shovels at 15 lbs.
= 30 lbs.
630 lbs.
(5)
.Smelted in 24 hours:
Ore : 50 tons.
Slag : 2.5-5 tons. 52.5-55 tons.
Coal consnmed..... ... . . . . . . . . .1,200 (1,197) bushels=9 tons.
Coal consumed per ton of charge .. 22.8 bushels=342 lb.=17.1 per cent.
Coal consumed per tou of ore ...... 2<1 bushels=330 lb. =18 per cent.

Cost of labor in twentyjo1tr hours pm· furnace, smelting 50 tons.
3 smelters, at $4.50 ......... _................... _.. $13 50
6 helpers, at 4.00 ............................ _. . _. 24 00
6 chargers, at 4.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 00
--$61 50
To this must be added :
*i of "ages of engineers ............................ $4 50
;!: of wages of two foremen . ...................... _. . 3 00
t of wages of blacksmith ........................... 1 50
! of salary of metallurgist .................... __ ... 3 33
For roustabouts, &c ........ .. . ... .. ... _..... ____ ...... 1~ 00
.
- - 2 4 33
Total ...................... _........... ____ . ·_. . . . . . . . 85 83
Cost of labor per ton of ore, $1 .71.
The cost of repairing furnaces, wear and tear of machinery and tools,
oil, and materials generally, as well as the waste of coal in handling,
must be added to the costs given above. They are not in my possession
at present, but to judge from the total cost of smelting given in the
*Assuming that four furnaces are running at a time.
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annual report of the Eureka Consolidated Company for 1871, these items
must foot up lteavily.
Furnace No.2 is smaller than the others, and is charged differently.
The size of the hearth at the level of the slag-spout is 5 by 3 feet ; at the
level of the tuyeres, 3~ by 3 feet. Above the bosh, which effects the
transition to the larger section in the same manuer as described in the
larger furnaees, the size is 4 feet 6 inches by 4 feet 3 inches, and the
whole height aboYe the tuyeres is 10 feet. There are 4 tuyeres of 3~
inches nozzle. Pressure of wind, 1 inch mercury.

Charge for No. 2.
Charcoal: 2 measures at 1.2 bushels=2.4 bushels at 15 lbs.=36lbs.
Ore: 11 shovels at 15 lbs.
= 165 lbs.
(100)
Slag: 1 shovel at 15 lbs.
= 15 lbs.
180 lbs.
(9.09)
Smelted in 24 hours : Ore, 30 tons.
Slag, 1.5 to 3 tons-31.5 to 33 tons.
Coal consumed,
870 bushels=6.525 tons.
Coal consumed, per ton of charge, 26.6 bushels=3991bs.= 19.95 per cent.
Coal consumed, per ton of ore
29.09 bushels=436lbs.=21.81 percent.

Cost of labor in

twentyjo~tr

hours per furnace, smelting thirty tons of ore.

3 smelters, at $4.50 .......... . ...... _.. _. . . . . . . . . . $13 50
3 lJelpers, at 4.00 .......... _..... . . . . . . . . . . . . . . . 12 00
3 chargers, at 4.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 00

--$37 50
To which must be added:
! of wages of engineers .......................... .
! of wages of two foremen .................... . . .
! of wages of blacksmith ........ _.... _. _. _.... . .. .
t of salary of metallurgist . _. _. _......... _....... .
~"or roustabouts, &c ......... _................... .

4 50
3 00
1 50
3 33
8 00
- - - 2 0 33

Total ....... _................. _. . . . . . ........... 57 _83
Cost of htbor per ton of ore, $1.93.
The remarks as to the other costs, made in speaking of the larger
furnaces, are equally applicable here.
THE RICHJ.\.IOND CONSOLIDATED C0~1P ANY'S WORKS.

This company smelts the same class of ores as the foregoing, but they
are richer in lead and silYer. They come from the Richmond and TipTop mines. on the western end of Ruby Hill, Eureka, Nevada. The
furnace running in the mouth of August, 1872, was an exact copy of
furnace No. 1 of the Eureka Consolidated Company, with the single
f.lxception of the depth of the furnace above the bosbes, which was 6 feet
6 inches.

Charge.
Oharcoal: 18 scoops=5.5 busbels at 15 lb.=82.5 lbs.
Ore: 25 shovels at 18 lbs.=450 lbs.

(100)
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Slag: 2 shovels at 15 lbs. = 30 lbs.
480 lbs.
(6.66)
Smelted iu 24 hours 180
charges=40.5 tons of ore, or
43.2 tons of charge.
Coal consumed,
990 bushels=7.425 tous.
Coal consumed, per ton of charge, 22.9 bnshels=243.5lbs.=17.17 percent.
24.4 bushels=36U lbs.=18.3 percent.
Coal consumed, per ton of ore,

en

The cost of labor at these works is not in my possession. I can oul.'"
say that the same number of workmen are employed immediately around
the furnace, as at No. 1 furnace of the Eureka Consolidated Company,
but the cost of supervision, blast and roustabouts is different., and as
ouly one furnace is run, probably eonsiderably higher per ton of ore than
at the works mentioned. At the Richmond works the top of the furnace
is intentionally kept blazing, eight billets of wood beirlg thrown in on
top after eYery charge. The effect claimed is the melting of the du:;t,
and its adhesion in that state to the walls of the stack, from which tl.le
crusts are from timP to time loosened and allowed to fall into the furnace.
It is eddent that only a very small portion of the dust can be arrested
in this way, and more than probable that there is more dust created,
when this device is employed, than tbcre would be without it, to say
uotbing of the lead and silver wbich must be volatilized.
TilE :;.\HLLER J.\IINING AND SMELTING COMPANY'S SULTANA WORKS.

Tbe works are located nPar the lwad of American Fork Calion, Utah.
The ores smelted come from the Miller mine, near by, and cousist of
Yery ferruginous oxidized ores of lead, containing much galena and
...-ery little quartz, too little, in . fact, to permit the formation of a fluid
slag in smelting the ore alone. ThiH fact, however, was not understood
by those rmming the works in the summer of 1872. Tbe ore contained,
according to many assays, 40 to 4~ ounces of silver and 0.4 to 0.6 ounce
of gold per ton, and 56 per cent. of lead.
There are three circular furnaces of the Piltz pattern, 9 feet high
above the tuyeres. The section of the hearth of No.1 is 28 by 3() inches.
It has six water-tuyeres with 2~-inch nozzles. 'fhe size of Nos. 2 and;)
in the heart.h is 24 by 32 inel1es. They have four tnyeres each, of the
:sa llle ~ize as No. 1. Tbey lie about 6 inches above the slag-spout, and
are inclined inward, so that they must blow directly on the metal-bath,
thus oecasioniug volatilization of lead.
All the furnaces are provided with the automatic tap.
Charge.

Charcoal: 6 scoops
Ore: 5 sllovc•ls at 20 lbs.
Slag: About 5i shovel at 16 Ius. =

1.8 bushels
100 lbs.
12 lbs.

f{j)

16 llJs. = 28.8 lbs.

112 lbs.
Smelted in 24 hours: 240 charges= 12
tons of ore or
13.44 tons of charge.
Coal consumed: 432 bushels= 3.45 tons.
Ooal consumed per ton of charge: 3~.1 bushels=513.6lbs.=25.68 per ct.
Coal commmed per ton of ore: 36
"
=576 lbs. =28.8 per ct.
The product per furnace at these works in 24 hours was 4 to 4.5 tons
of lead, containing 85 to 121 (rarely) ounces of silver and 1.2 to 1.45
ounces of gold. This shows an enormous loss of lead and of the
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precious metals. There are two causes for this, both evident at once to
the observer. The first is the flaming top of the furnaces, out of which
a roaring bundle of fire issues contiuually, tearing along great. quantities of fine ore and coal, which are deposited in a thick layer on the roof
of the smelting-building and in the vicinity. The second is the fact
that the slag produced is far too basic, thns enveloping metallic lead and
matte and preventing separation. There is no matte saved, so far as I
know.
"'
THE SA'l.'URN WORKS.

.

These works are situated at Sandy Station, eleven miles south of Salt
Lake City. TIJe ores smelted are principally ferruginous carbonates
with some galena from the Cottonwood Canons, quartzose carbonates
from Bingham Canon, and occasionally ores from Tintic. (¥) There are
three small circular furnaces of the Piltz pattern, with four tuyeres, two in
the back and one in each side. One Sturtevant blower, driven by
steam, supplies the blast, which is kept at a pressure of a bout 1 inch
quicksilver. Two furnaces were running at the time of my visit (August
23, 1872.) Slag free and apparently a singulo-silieate.
Charge.

Charcoal: 4 scoops =1.2 bushels at 16 lbs. =19.2 lbs.
Ore: 3 large shovels at20 lbs. = 60 lbs.
Rawlins iron-ore: 1 shovel
15 lbs.
Limestone: ~ shovel
6 lbs.
Slag: 1 show~l
15 lbs.

(100)
(25)

(10)
(25)

961bs.
Smelted in 24 hours: 345 charges=10.35 tons of ore, or
16.56 tons of charge.
Coal consumed: 414 bushels= 3.32 tons.
Coal consumed per ton of charge : 25 bushels= 400 lbs. = 20 per ct.
Coal consumed per ton of ore :
40 bushels= 640 lbs. = 32 per ct.
BRISTOL & DAGGET'S WORKS.

This establishment is situated in Bingham Canon, Utah.* The ores
smelted are very siliceous carbonates containing little iron, and some
galena, principally from the vVinnemuck miue, on the hillside behind
the works. There are two circular Piltz furnaces, 14 feet high above
the tuyeres. Their diameter at the level of the tuyeres is 3.5 feet. ThPre
are six of the latter with 2~-inch nozzles, lying 10 inches above the slagc
spout. The blast is supplied by two large Root blowers, and a pressure·
of 1.5 inches mercury is maintained.
A report for three months from April1 to June 30, 1872, furnishes the
following items :
·
Average assay of ore smelted: Lead, 37.7 per cent.
Silver, 56.18 ounces per ton.
Smelted: Ore. - - . - - . - - ... - - - .. - - . - - - - - ....
1,268..000· tons ..
Jron oxide . _..... _... _.. -. __ . _______ .. _. __ . 407.888 '~
Limestone . __ .. ·"· _...... _~ __ . _... _... ___ ___ 511:$.140 "
Own slags - - . - - -- - - - - - .. _. __ . _. _____ . __ .. _. 208.352 "
Coal consnmerl : 74.830 bushels= 598.64 tons.
n - -

-

- •• -

•

-

_

*A review of the operations of these works for 1872 from the pen of Mr. Dagget, will
found in the next chapter.-R. W. R.

23
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This gives an average charge as follows:
Ore . . .. . . . . . . . . . . . . . 100
Iron oxide ....... <.. 32.16
Limestone . . . . . . . . . 40.86
Own slags . . . . . . . . . 16.43
189.45
Charcoal. . . . . . . . . . . .
47.2
Coal consumed per ton of charge: 31.14 bush.=498.24lbs.-24.9 per ct.
Coal consumed per ton of ore :
59.00 bush.=944. lbs.=4 7.2 per ct.
The product frow the above materials was:
Lead ............•............ 439.951 tons.
Silver---.- .................• 67,478.2 ounces, which would show
an apparent loss of
Lead.~ ........
7.9 per cent.
Silver ....... .... .................... _....... ... 5.3 per cent.
This loss, it will be observed, is not a very large one for western cir' cumstances. That Bristol and Daggett's works lose less in lead and
silver than any other smelting works in the west, with the single exception of, perhaps, one or two at Eureka, Nevada, seems, at any rate,
certain. The average length of campaigns at these works is from twenty
to twenty-two days, and 14 tons of ore are smelted in twenty-four hours.
Iron ore from Rawlins costs $25 per ton; limestone, $7; coal, 33 cents
per bushel, and ore, (mining, including all prospecting and construction,)
$6 per ton. The cost of labor is not in my possession.
r •••••••••••••••••••••••••••••••

BELSHAW •AND JUDSON'S SMELTING· WORKS.

These works are located at Cerro Gordo, Inyo County, California, and
smelt the ore from the Union mine, consisting of gray carbonate, fenuginous earthy carbonates and galena. Small·quantities of ver_y siliceous
true silver ores are added to the charge for the purpo~e of concentrating
their silver in the lead. The furnace is a low round shaft-furnace with
three cast-iron tuyeres of22- inches diameter, lying about 12 inches auove
the slag-spout. The diameter of the furnace is uniformly 30 inches from
the tuyeres to the charge-hole, the latter being 72- fee(j above the former.
The lower part of the furnace up to within 5 feet above the tuyeres is
constructed of masonry. On the top of this rests an iron cylinder 2~
feet high, it_s upper rim reaching to the bottom of the charge-hole.
Above are again 3 feet of masonry, from which the flue leads into a socalled "down-throw" and a low chimney. The furnace is not charged
up to the charge-door, but only to the lower edge of the iron cylinder, it
being claimed that if the furnace is filled to the top, the smelting is
much slower, and considerably more eoal is used per ton of ore. '.J..1his
can only be explained by great weakness of the blast, the increased
weight of a higher eolumn of charge preventing the penetration of the
blast to the middle of the furnace. With a proper blast the heightening of the smelting column should cause a saving of fuel and an increased production. The blast is supplied by a small Root blower,
(No.2,) whic4- is driven by a 10 horse-power engine. The blower makes
325 revolutions per minute, which is many times more than it is intended
to make by the builders. The consequence is that frequent repairs become necessary. Formerly the ores were first roasted and slagged in a
Mexican "galemador," and then smelted in the shaft-furnace, but the
slag falling at that time contained still from 15 to 20 per cent. of lead
with 1 to 4 ounces of silver per ton. It was found that in smelting the
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ores immediately in the blast-furnace, the slags contained only from 8
to 10 per cent. of lead, and less silver than formerly. So the latter less
expensive process was altogether introduced, as the choice of the least
e\'il of the two. It is the pride of these works that they smelt com paratively more ore with less fuel in twenty-four hours than any other
works in the country. But from the great loss of lead it is evident why
this is tbe case, to wit, because so large a portion of the lead in the ore
is not reduced at all, and, consequently, consumes no carbon for that
purpose, but is converted into a silicate of lead which requires·little heat
for fusion. The charcoal is a very excellent article, and made altogether
of pinon and mahogany.
Charcoal:
175 bushels at 18lbs. = 31.5 lbs.
12 sho'\"'"els at 16 lbs. = 19.2 lbs.
01·e, fine carbonate:
(100)
Ore. Galena:
1
"
= 20 lbs.
(10.4)
"
= 15 lbs.
Ore: quart~ose silver ore: 1
227lbs. ( 7.8)
Slag : 2 shovels at 15 :tb
30 " (15.6)
2G7 lbs.
Smelted in 24 hours, 200 charges= 22.7 tons of ore, or 25.7 tons of ch'ge.
Coal consumed : 350 bushels= 3.15 tons.
Coal consumed: per ton of charge, 13.6 bushels= 244.8 lbs. = 12.2 per ct.
Coal cousumed: per ton of ore,
15.4 bushels= 277.1lbs. = 13.8 per ct.
The COllSumpt.i on of fuel is remarkably small, and it is only possible for
the reasons above stated. It is to be regretted that exact data could
not he obtained at the works, to elneidate the economical bearing of the
Cerro Gordo process fully and incontrovertibly. As it is, there is barely
a sufficiency of data on band to show that fuel is economized by means
of an almost unprecedented loss of Jead. It is also claimed by the manager of the works that it is cheaper to lose the lead than to procure
iron oxides for the purpose of mixing with the charge. But whoever
has seen the enormous masses of hydrated oxide of iron in the Cerro
Gordo mines, will bardly be able to realize this.
The \rhole management of the wol'ks is rather calculated to create
the suspicion that ~he proper cor11position of the charge is not understood. lt is certain that either by an addition of iron oxide to the present charge, or by omitting the addition of the quartzose silver ores
altogether, far better results might be obtained tllan at present. The
exact proportion of the smelting mixture ought, of course, to be regulated upon determination by analysis.
The 1ollowing are a few additional data, which help to give some idea
about the work done at this smelter. Two hundred charges are generally made in twenty-four hour~; when the furnace is in the best smelting order, the number of charges in twenty-four hours rises sometimes
as high as 240. From 100 to 148 bars of bullion are made in tweut,Yfonr hours, a bar weighing 85 pounds. Different lots of bullion contained respectively 130, 125, 147, 145, 134 ounces of sil,er per ton. Tue
lead bars, after deuucting the silver, contain 98 per cent. of lead, the
principal impurity being copper, which comes originally from the
quartzose silver ores. It enters into the lead, because the lead-coppermatte, which forms in the proportion of 100 pounds to one ton of
bullion, is always given back raw into the smelting process. The fine
ore contains about 25 ounces of silver per ton, the galena from 50 to 80,
the silver ore, third class, 50 ounces, second class, 65 to 100 ounces, first
class, 250 to 300 ounces, the abundance of these three classes ueing in
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the order given.

The silver ores proper are bought from other parties,
The Union mine, furnishing the
lead ore, belongs to the works. The av('rage contents of lead in the
charge is not precisely ascertained at tlw works, but from calculation it
must be about. 34 per cent.., if 22.7 tons of ore furnish 5.25 tons of
bullion, and the slag contains 15 per cent. of lead.
All that has been said of the last works applies also to Beaudry's
furnace in the same district.
$20 per ton being paid for third class.

THE OWEN'S LAKE SILVER MINING AND SMELTING COMPANY.

The works of this company are located at Swansea, ten miles west of
Cerro Gordo, on the eastern shore of Owen's Lake. This company has
tm) furnaces, which are in their general features like those just deseribed. They are 8 feet high above the tuyeres, of which there are
three. wit.h 3-inch nozzles in each. They lie only a few inches above
tbe slag-spout, and are inclined downward. This accounts for the
formation of the extremely small quantity of matte produced, though
there is more sulphur in the charge smelted here than in that of Belshaw's works. Hereafter these works will smelt the lead ores of Santa
Maria and Cerro Gordo, together with such small quantities of quartzose
silYer ores as can be bought to ad,·a.nta.ge, and the charges for the furnaces can, therefore, be kept more uniform than formerly, when small
lots of different custom ores were smelted, as the.v could be picked up.
Daily records have heretofore not been kept at the works, but the following is given as about au average charge:*
Charcoal: 60 to 80, average 70 bushels at 18lbs.= 1,260 lbs.
Ore: 3 tons of carbonates
6,000 lbs.
(100)
1 ton galena
2,000 lbs.
(:13.3)
:>.5 ton of quartzose silver ore
1,000 lbs.
(16.6)
Slag: 0.675 ton ...... .

9,000 lbs.
1,350 lbs.

(22.5)

TotaL_._ .. _... _.... ~ .. '10,350 lbs.
Coal consumed per ton of charge, 13.52 bushe1s=243.36lbs.=12.16 p. c.
Coal consumed per ton of ore,
15.55 bushels=280
lbs.=14.11 p. c.
Fuller returns from these works are promised hereafter.
For the purpose of comparison, I give here the bla:st-furnace charges
and a sllort description of the furnaces of European works, which
be1wficiate lead ores by the same or similar processes, as practiced at
tile American works auoYe enumerated.
WORKS AT LA PISE, DEPARTEMENT DU GARD, FRANCE.

These works employ a circular furnace of about 30 inches diameter at
the tuyeres ·and aboYe. The tuyeres, of which there are three of not
quite 2-inch diameter, lie in pillars of masonry between water-cooled
cast-iron p1li.tes, 0.82 feet above the slag-spout. Only two of the tuyeres
are generally used in smelting. The total height of tl1e furnace abo,·e
the tuyeres is 9 f'eet 6 inches. Campaigns last from two to three months.
Pressure of blast 1.18 incbes mercurv.
~'he ores treated come from Pallieres, near Anduze, and from Sardinia.
*These items were obtained in September, 1872.
changed.
·

Since then the charges have been
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The former are reported to contain, after roasting, 40 per cent. of lead,
0.11 per cent. silver, and 20 per cent. silica. In twenty-four hours 8.8
to 11 tons of ore are smelted with 25 per cent. of coke= 2.~ to 2.75 tons.
Charge.
Roasted ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .
Limestone ....... - ................................ .
Iron ore .......................................... . 0.3 to
Iron ......•......•................................ 0.2 to

10
2.5
0.4
0.3

tons.
tons.
tons.
tons.

13.2 tons.
Metallurgists generally rate the effect which cau be produced with one
ton of coke equal to that of 200 bushels of inferior charcoal, weighing 12
pounds per bushel, or 2,000 pounds of coke= 2,400 pounds charcoal.
.t\.ccoruing to the above, 25 per cent. of coke is used in smelting t.h e ore
in the La Pise shaft furnace. The charge, in which there are ten tons
of ore, requires, therefore, 2.5 tons of coke. Expressing this in charcoal,
weighing 15 pounds to the bushel-which is the fair average weight of
western charcoal-we have 400 bushels of charcoal consumed to smelt
ten tous of ore. Therefore:
Uoal consumed per ton ofcharge,30.3busb. at151bs.=454.5lbs.=22.7 p.c.
Coal consumed per ton of ore ... 40 bush. at 15lbs.=600 lbtl.=30 p. c.
Sl\IEL1'ING WORKS AT CLAUSTHAL, LAUTENTHAL, AND A.LTENAU.

The smelting is done in Raschette furnaces, 3 meters (9.8 feet) long,
and 0.94 meters (3.08 feet) wide at the tuyeres, and 6.277 meters 1:20.59)
feet high, with ten tuyeres of 0.049 meters (0.16 feet= 1.92 inches) diameter. In twenty-four hours, 7,500 kilog-rams= 16,500 pounds of ore,
or 20,000 kilograms= 44,000 pounds of charge, are smelted with 2,500
kilograms = 5,500 pounds of coke, the latter, according to the data above
given, equal in effect to 440 bushels of charcoal.*
From tlle above it appears that, expressing the values for fuel as
charcoal, there are consumedPer ton of charge. . . . 20
bush. at 15 lbs.=300
lbs.=15
per cent.
Per ton of ore. . . . . . . 53.33 bush. at 15 lbs.=7U9.95 lbs.=39.!H) per cent.
The charges at the three works named are as follows:
Clausthal. Lautenthal.
Ore .. _• _. • • • • • • . •• _•••••••••••••• _ ••••••••••
100
100
5()
51
Roasted matte . __ ... - ..... --- .... - -- ... -... ..
Copper slags from the Lower Hartz ..... _.... .
60
115
Slags from the same smelting ............ ___ . _
. 93
75
Dressed furnace scrapings ___ ... __ ..... _... _.
3
Slag from the smelting of scrapings in the
copper process _. __ _ ___ .. _. _..... - ... _.. __ ... _.....• _. __ ...•..•...
Scraps rich in lead .... _. . . . . . • .. . .. . • . . . . . . • . . . . . .. .. .. . . . ___ ........
307

346

Altenau.

100
50
87.3
5;).3

26.6
4

321.2

Early in 1872, wheu the '' Ka.st" furnace hau been introduced and in
operation for some time, Mr. A. Wolters, M. E., assayer of the United
"Further and late informati0n in regard to the furnaces A.ncl smelting operations at
the Upper Hartz can be founu in Metallurgie des Bleies, by Dr. C. Rammebbcrg, paO'es
0
~48-270.
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States assay office, Boise City, returning from 01austha1, brought the
following uotes: Tbe charges for both the "Kast" and Rasche.tte fnrnaces were, with due regard for the differing gangue of the mes and the
varying contents of lead and silver, mixed so iu quantities of 1,000 cwt.,
(dry,) that the average contents wereLead .. --- .....•............. _~ ................ 58 to 60 per cent.
Silver... . ................... _................ _
0.1 per cent.
and the proportion of the different gangues was made so as to furnish
an easily fusible slag.
Such a quantity of 1,000 cwt. was divided into 20 "charges" of 50
cwt. each. To this " charge" are then added the following substances
in tlw proportions given:
Ore __ . - _.. - ... - . -. - - - --. --- - ~- --- ...... ___ -. --.- .......... _. 100
Hoasted matte from former smelting ..... _...... _........ __ . . . . . 50
Copper slag from Lower Hartz .......... _.. __ . . . . . . ____ .. _. . . . 80
Slag from matte-smelting . _...... . ____ . . . . . . . . . . . . . . . . . . . . . . . . . 40
Impure slag from same process................. . .... . . . . . . . . . . . 32

302
The last two items vary somewhat, according to the acidity of the
gangue. To the charge of the Raschette furnace there are often added
twenty additional parts of slag fron~ the same smelting.
The quantity smelted in a Kast furnace in twenty-four hours, according to an average of a month's working, is 63 cwt. of ore, or 190.26 cwt.
of charge, equal to about 9.5 tons-100 cwt. of ore requires 51 cwt. of
coke in smelting. One pound of coke carries, therefore, according to the
foregoing, approximately six pounds of charge, or 16.66 per cent. of coke
are used. Assuming again the effect of one ton of coke, equal to tlwt
of 160 bushels of charcoal of 15 pounds each, we haveCharcoal consumed per ton of charge: 27:7 bushels 0) 15 lb.=415.5
lb.=20.77 p. c.
Charcoal consumed per ton of ore: 81.6 bushels 0) 15 lb.=1224 lb.=
61.2 p. c.
SMELTING WORKS OF FRIEBERG, SAXONY.

All the ores occurring in the Frieberg mines are now subjected to tl.Je
same metallurgical treatment, with tlle exception only of the ores containing m0re than 30 per cent. of zinc, and those contaiuing a large
amount of arsenic. These two classes are specially treated.
The ores smelted at the "Muldener Hiitte" during 1869 (16,589,500
kilograms= 36,573,21llb.=18,286.60 tons) contained on an ayerage 17.6
per cent. of lead, and 0.6 per cent. Uu. The smelting, both at the '' l\1illdener" and at the " Halsbriickucr" works, is done in round shaft-furllaces (with 8 tu,yeres each) of 1.726M. =5.66 feet diameter, and a heigllt
of 3.84 lVI. =12.5D feet above the tuyeres.

Jlf.uldener Hiitte.
Charges.
Halsbriickner Hiitte .
RoaBted ore ............ 100
. -.- .......... 100
Haw matte_ .. __ ... __ . _. 10
3.00
Kiln-roasted pyrites ... ~ 15
Slag ............. __ - . - - 80-100, A vg. 90
50
3.338
EntzinlnmgsriicksUinde .
0.35
Fluorspar ...... -·-· ... .
1.51)3
Oalcspar . _- - - ... - .... .
Heavy spar_ .. _....... .
0.145
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In twenty-four hours at the former works (25,000 to) 30,000 kilograms
ore= (55,000 to) 70,000 kilograms charge are smelted; at the latter
35,000 kilograms ore =50,000 kilograms charge. (11 to) 12 per cent. of
coke (referring to the charge) are used.
This shows for
.Muldener Hiitte.
Charge 70,000 kilograms =154,322 pounds English.
Coke consumed 12 per cent. =18,518 pounds, which is equal in effect
to 1,481.44 bushels of charcoal of 15 pounds each.
Charcoal consumed, per ton of charge: 19.2 bushels =288 pounds
=14.4 per cent.
In the 70,000 kilograms charge are 30,000 kilograms ore =66,138
pounds Bnglish.
Tllerefore :
Charcoal consumed per ton of ore: 44.8 bushels = 672 pounds =33.6
percent.
Halsbrilclcner Hiltte.
Charge 50,000 kilograms =110,230 pounds English.
Coke consumed, 12 per cent.= 13,227.6 pounds, equal in effect to
1,058.2 bushels charcoal, of 15 pounds each.
ClJarcoal consumed per ton of charge: 19.2 bushels= 288 pounds
=14.4 per cent. 50,000 kilograms charge contain 35,000 kilograms
=77,161 pounds English, ore. Therefore:
Charcoal consumed per ton of ore : 27.4 bushels= 411 pounds= 20.5
per cent.
The following table gives a comprehensive summary of the amounts
per ton, and percentage of fuel used, at the .American and European
works, brought forward in the foregoing article.
CONSUl\IP'l'ION OF CIIARCOAL IN LEAD BLAST·FUHNACES.

Bushels of charcoal Pounds of charcoal Percentage of charper ton ofper ton ofcoal per ton ofNames of smelting-works.
Charge.

Ore.

Charge.

Ore.

Charge.,

Ore.

------American works.
1. Em·elm Consolidated Company:
a. FurnacesNos.1,3,and4 .....••.
b. :Furnace No.2 ..................
2. Rkllmond Consolidated Com11any ...
3. Miller Mining and Smelting Company
4. Saturn Works .......................
5. B1·iRtol & Da~gQt's works ...........
6. Belshaw & Juuson's works .........
7. Owen's Lake Silver-Mining and
Smelting Company ..............

2-2.8
2£.6
22.9
32.1
25
31.14
13.6
13.5

24
29
. 24.4
36
40
59
15.4
15.5

342
399
343.5
513.6
400
498
244.8

4:J6
3G6
576
ll40
9H
277

17.1
19.9
17.17
23.68
20
24.9
1~. 2

1S
21.8
18.3
28. s
32
47.2
13.8

243

280

12.1G

14

3GO

European works.
9. La PiRe .............................
9. Cl:msthal, Lauteuthal, and.Altenau:
a. Raschette furnace ..............
b. Kastfurnace ...................
10. Freibnrg- :
a. Mnlclcner Hi.ltte ..........•.....
b. Halsb1 iickner IIiltte ............

30.3

40

454.5

600

22.7

30

20
27.7

53.3
81.6

300
415

799.9
1, 224

15
20.7

39.99
61.2

19.2
19.2

44.8
27.4

288
288

672
411

14.4
14.4

33.6
20.5

•
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.According to a supplement in Rammelsberg's "Metallurgy of Lead,"
the Rascbette furnace at Clansthal consumes for 100 pounds of ore 48
pounds of coke, and the Kast furnace 41.6 to 42.4 pounds. .Accepting
for the Kast the first of the two figures given, we would have, calculated
for charcoal :
Bushels of charcoal Pounds of charcoal Percenta:;e of char.
per ton ofp er ton ofcoal per ton of:Charge.

Ore.

Charge.

Ore.

Charge.

Ore.

------- -:Raschette furnace .......................
Kastfumace ............ --. --····· ........

2:>
22

76.8
66.5

375
330

1,152
997.5

18. 7
16. 5

57.6
4!l.8

It is evident that these figures cannot be reconciled with those given
before. Yet both are on equally good authority, and all those in regard
to the Raschette furnace are even taken from the same author. I am
inclined to think that the main error is in Dr. Rammelsberg's statement,
p~1ge 258 of his 11-fetallurgie des Bleies: "In twenty-four hours there are
smelted 7,500 kilograms ore, with 2,500 kilograms coke." This would
be a consumption of coke of only 33.3 per cent., while all other authors,
who have written on the Ulausthal works, have alwa,Ys given for the
Raschette furnace a commmption of 43 to 50 pounds of coke to 100
pounds of ore.
From the foregoing tables it appears that setting the two Cerro Gordo
cases aside, (sufficient reason for which is given in the text,) . A. merican
works use more fuel in smelting their blast-furnace charges than European
works, although their ores are" kindlier;" but that, in referring· the
quantities of coal used to the ore in the charge, .Ameriean \'forks appear
to be conducted more economically in this respect. Whether true economy is practiced, must, for the present, remain an open question. which
can only be answered after .American works h(we begun to 'control
their wuole process by means of chemical analysis. European works
generally add large quantities of slag, and other indifferent materials,
from pre-vious smeltings to their charges, in order to protect the metal,
and the slags finally thrown over the dump contain usually only from
0.5 to 1 per cent. of lead, and silv~r in hardly appreciable amounts .
.American lead-slags hardly ever contain less than 5 per cent., aud in
some exceptional cases up to 20 per cent. of leacl 1 while the contents in
silver correspond with those of lead. There are cases in which this loss
cannot, with economy, be avoided at the present time, but there are
more of those in which metallurgical skill could, without increase of
cost, compose charges, the result of which would be slags as clean as the
European ones. There is, however, one consolation for the present unnecessary loss: while the robbing of mines leaves them generally in
such a shape that a subsequent generation cannot repair the losses
occasioned by the first method of working, the robbing of ores leaves
residues from which, in the future, science can profitably extract the
useful constituents.

CHAPTER

X I I I.

ECONOMICAL RESULTS OF SMELTING IN UTAH.
The following discussion of the costs and losses of metallurgical operations in Utah was prepared at my request b.Y Mr. Ellsworth Daggett,
manager of the Winnamuck mine auu smelting-works, in Bingham
Uailon, near Salt Lake. lu tile last chapter, .1\Ir. Eilers mentions tilese
works as among tile best managed in the vVest; and in my chapter on
Utah, I have accorded to them similar praise. At tile same time, it
will be noticed by the professional reader that the practice described by
1\ir. Daggett is not incapable of improvement. In the item of fuel particu1arly, a considerable saving was effected, at the close of the ,year, in
the introduction of coke from Pennsylvania. instead of charcoal. The
results hereinafter detailed are based on the use of charcoal; bnt tiley
are valuable as the careful records of actual experience. I trnst that
similar systematic records, the keeping of which I have strenuously
urged upon western metallurgists, will permit, in future~ comparisons
and deductions of great impol'l.ance. Scarcely any folly which tile managers of such enterprise~ can, under present circumstances, commit, is
greater than to maintain secrecy concerning their operations, when the
free interchange of trustworthy information would result in immediate
gain to all concerned.
1'he ore smelted in the Winnamuck furnace, during the year 1872,
consisted for the most nart of oxidized ores from the Winnamnck miue,
only 60 tons of outside ore (from tlw Spanish mine) having been smelted. Tlw latter, like the principal \Vinnamuck ore, was oxidized; or
so-callt>d carbonate ore. There was mixed with those oxidized ores 300
to 400 tons, or 7 to 10 per cent. of galena, some , of whjch was mined
with the oxidized ore, while a part was mined separately from the lower
portion of the mine, and afterwards mixed with the ore, with a view
of prm·enting the formation of deposits of metallic iron in the furnaces.
The average assay in silver of all the ore banuled was 51.4G ounces
per ton, most of it existiug as chloride. of silver.
The lead contents were 34.98 per cent., all, or nP.arly all, in the form
of cariJonate of lead. The· relative amount of silver is not at all constant, the best silver ore often being poorest in lead.
The predominant gangue was silica., several determinations of which
have been made on representative samples, yielding, in three such sample·s, 26, 38, and 58 per cent. silica-tile latter test being ore containing
but little lead. The average contents in silica are about 35 per cent.,
with 6 to 7 per cent. sesquioxide of iron and small quantities of alumina
and lime. Mechanically, the ore was very fine, and so thorougllly disiutegrated that it pre~ented few distinguishing characteristics, rendering sortiug or separating of ore from waste difficult and often impracticable.
Experiments on a small scale have been tried with a view to separate
the silica by washing, but these were unsuccessful, as the finest 81ime,
requiring a long time to settle in still water, contained a large amount
of silver, and on a careful sizing and washing of the sands and coarser
parts, the silver contents were found to be less dependent on specific

llII
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gravity than is necessary for successful concentration. The lead contained admitted of a certain degree of concentration, but not the silver.
The fluxes used were iron-ore; limestone, and slag. The iron-ore used
is red hematite from Hawlins, in W;yoming Territory.
Three determinat,ions of the iron-ore yielded respectively 66.5, 67.46,
and 68.5 per cent. metallic iron. They were of different samples; the
last, of an average sample of a car-load, or 11 tons. The little silica
(3 per cent.) found in one analysis was probably due to dirt intermixed
in transit, as the only observable gangue is calespar, which may occasionally be found. The average may be taken at 67 per cent. iron, 2
per cent. carbonate of lime, and 1 per cent. dirt. 'l'he limestone used
contained about 6 per cent. silica, and traces of magnesia.
The fuel was almost entirely charcoal, only a few tons of coke having
been used near the end of December. Of the 311,996 bushels of charcoal used, 85,000 to 90,000 made from nut-pine or ''pinon," was of
good quality, though not equal to coal from bard-wood, such as maple,
hickory, &c. The remainder was from red and white pine, cedar, and
fJuakiug asp, which, however well burned, cannot make a good or even
fair fuel, especially when compared with the Connellsville coke, lately
introduced. It must be understood that this statement is made solely
with reference to the comparative melting powers of the two kinds of
fuel, a1ld does not take into consideration the possible increased loss in
lead and precious metals, due to a much higher temperature, wnen coke
is employed. The exact value of this latter element cannot yet be determined. With regard to the melting power, our work this year proves
that one ton of Connellsville coke, weighed into the furnace, is rather
more effective than two tons of the charcoal of the country; the cost of
the two materials at Bingham being about the same, ton for ton
In addition to the fact that the soft charcoal lacks in heating power
under the most favorable circumstances, there is connected· with its use
much waste, especially when, as in Bingham Canon, it must be transported by rail and team for a long distance, and (as is oiten the case)
paid for at some distant point.
The amount of material smelted during the year 1872 was as follows:
Material.

Tons.·

Ore _......• ___ .. _, ••... _•• _ •.• __ •. ____ •. ____ . __ .. __ ..• __ _
I ron-ore ... - - - ..... - -.. - •..• - -- ..• - -- .. - - - - - .. -- ... -- . -- ..
LiJnestone ______ ·---·· --"· ----·· ---· --·--- -----· ---- ·- ---Slag . ____ ... __ .... ___ ......... _.. _• _.... ___ ....... __ .... _.

3,954,913
1,;)91,681
1,542,021
639,339

Per cent.
of ore.

100
35.19
38.99
16.16

The slag obtained contained from 35 per cent. to 48.7 per cent. silica..
Tlle a,verage of four analyses showed 42 per cent. ; but as the analyses

were mostly of unusually stiff slag, their average is too high.
The only complete analysis of slag at hand is of a sample produced
from a smelting mixture containing rather more limestone and lesR ironore than usual. The analysis made at the Sheffield Scientific School of
Yale College, under the direction of Professor G. I. Brush, is as follows:
Silica . ____ ............•• ~ .. ~. . . . . . . . . . . • . . .. • . • . . . . . . . . . . . . . 37. 93
Sulphide of lead ... _........................ _..• :..........
3. 75
Sulphide of iron. _....... _..............•...•... _. . . . . • . . . . .
. 44
Alumina ......••.... ~ . . . . . . . . • • . . . . . . . . . . . . . . . • . . . . . . . . . .
2. 00
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Protoxide of iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. 76
Lirne. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. 62
l\Iagnesia. . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 57

99.07
Although the data are not yet as complete as could be desired, we
may approximately calculate the average slag analysis. The ore contained by tir~-assay about 35 per cent. of lead. Allowing the loss in
the fire-assay to be 2 units, we have as actual lead contents 37 per cent.,
equivalent toCarbonate of lead . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .
Silica* _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sesquioxide of iron* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other bases not determined:
Alumina, lime, &c., and .s ulphur..............................

47. 7
35

6. 9

10. 4
100

Hence, we .h ave a slag-constituting element in ore and fluxes, (except
the slag charged, which, being neutral, may be omitted)Silica.

Protoxide
of irou.

Lime.

Other
substance.

In 100 parts of ore . . . . .. . . .. . .. . . .. .. .. . .
35
6. 2
10. 4
In 35 parts of iron-ore . . . .. .. • . . .. . . .. . .. . . .. . . . . .
30. 2 . -- .. -- ... __ ... __ ...
Iu39partsoflimestone ..................
2.3 ·------·---20.5 ------·----·

-37.3-36.4 20.5J--10. 4
Parts in 100 :
Silica ................................. -.........
Protoxiue of iron ................................ - . . . . . . . . . . .
Lime ..............•... . ....................................
u

••••••••• ••

35. 6
8

~4.

19.6

Other bases:
Alumina, oxide of lead and magnesia, with sulphides of lead and
zinc. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. 0

100.0
As will appear below, one of the difficulties encounterecJ in srne1ting
been the rapid burning out of the fire-material, and the question
has been frequently asked, V\Thy not use less flux to produce a more
highly silicated slag and save the fire-material of the furnace~ The answer to this is, that, with the poor fuel in use, a reduction of the quantity of the basic fluxes used caused the smelting to proceed too slowly, so
that the increased cost of labor and general expenses per ton of ore more
tban connterlmlanced the saving in flux and fire-material. Indeed, our
experieuce indicates that, with the soft charcoal as fuel~ when producing slag containing over 36 per cent. in silica, the consumption of the
ba~

*Determined by analysis of general samples.
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fire-material is not materially decreased by increasing the silica-contents
of the slag. This may be explained as follows : The capacity of a slag
to clissol ye fire- material (chiefly silica) depends directly on the temperature and inversely on the amount of silica already contained in the slag.
Now, in general, any increase in the silica-contents of a slag of this description necessitates an increase of temperature, and so far as can be
<letermined in the crude operations of a blast-furnace, the new conditions counterbalance one another.
By slags much more basic than the above the fire material is more
rapidly destroyed.
The furnace::; of the "'rinnamuck Company are two in number, and
in dimensions (except bright) follow the plan of the first Piltz furnace
erected at the Eureka Consolidated \Vorks, in Nevada, by C. nm Liehenan, in the ye:u 1870. There are, however, some essential points of
differenee in the construction.
The lower part of the furnace is built of stone, which, when properly
seasoned, is as lasting as fire-brick. About four feet al>ove the tnsercs
commences the shaft of common brick, cased in sheet-iron and lined
for three feet up with fire-brick, and supported by means of a flange
upon four . hollow iron pillars, rendering it independent of the lower
part. Under the hearth is a layer of clay 6 inches iu thickness, tamped
upon the foundation. This latter, with the six iron plates surrounding
the outside of the hearth, should render it impossible for lead to escape
into the foundation.
The bottom is made of a mixture of ground clay, raw, and sand, or
ground fire-brick, just sufficiently damp to pack well, and is reuewed
or r('tmired at the end of every ruu.
~l'be "siphon tap," used in the Winnarnnck furnace, is constructed as
follows: 1'llere is left iu the center of each side plate, at the beig-bt of
the hearth-bottom, a round hole, 12 inches in diameter. On whiehever
side it is desired to haYe the tap, a piece of linch sheet-iron the height
of the plates (3 feet) and about 5 feet in length is bent all(l firmly
fastened to the plates at the corners. The space thus iuclosed and the
channel connecting it, through the bole in the side plates, 'vitlt the
inside of the furnace, are now tamped full of a wixtnre of saud and
clay, during which process a round piece of wood
or 3 iuches in
diameter aml
feet long, having through its center a ~inch augerhole, is inclosed in the channel. The lead-well itself is cut ont to the
size and shape of a Hessian crucible, rather less than a foot in diameter
and about
feet deep.
To provide for any impediment in the passage at any time during a
run, a small hole is made in the sheet-iron casing, in the iine of the
horizontal passage from the lead-well into the hearth, through which a
l>ar may be driven to the inside of the furnace, and which afterwards
may l>e stopped with a plug of clay, thus forcing the lead up into tlJe
well. This · siphon tap is a great improvement on tlJe old method,
and J)'lessrs. Arents and Keyes, of Eureka, deserve and have the thanks
of all smelters for its introduction.

2z

3z

lz

Dimensions of furnace.
F eet .

Height of platefrom foundation .....•...............•.............. ---- 3
Height of columns from foundation ....... ------·----·---- .... ------ .... 8
Height of fP-ed-hole from foundation ..... .,------ ...... -----·------ .... 17
Height of tuyeres from foundation ..........•.....•...... -----·----.... 3
Diameter of furnace at tuyeres...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Diameter of furnace at feed-hole............ . . . . . . . . . • •• . . . . . . • . . . . . . . . 5

Inches.

9
8
6
3
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Diameter of furnace at top of cbimnf>y ... ~... . . • . . • ... . . • . . • • • . . . . . • • . • •
Height of tuycre nozzles above slag flow .....•.................•......•
H1~ight of tuyere ttbove top of plates ..............................• ~ •.•
Heigllt of water-tymp-iron above slag flow ....•... _...... _. _...•... _.. .
Diamet er of columns at uase ..••••.............••••..................•
Diameter of columns at top .•.. _.... _........••..... _..... _.... ___ •...•
Thickness .......•.........•.•..••.................•.. -·--·····-·· .....
Diameter of nozzle ....•....•...... _. _... _......... __ ........•••..•. _..
Height· of tny ero above bottom ...•........•......•............•••...•.
Number of tuyeres, 6 or 7.

365
Feet. Inches.
3
6

lOto 11
7to 8
7to 8
8

6

t
2t

27

That portion of the furnace above the flange to the feeding-floor is
in !-inch sheet-iron, anu above this, for a height of b feet, in
thiunt·r sheet iron.
Operat·i on.-In starting the furnace (which bas been thoroughly drieu
by a slow fire and strongly heated for several hours with coal) the outer
lead-\vell is first filled with coal, ignited on top, and a blast from one of
the tuyere-pipes is forced downward through the coal, driving the flame
and heat through the connection iuto the bottom of the furnace. This
rapidly burns away the wooden plug inserted in building or repairing,
and heats to redness the sides of the channel. This having been
effected, the furnace is filled to the height of 5 or 6 feet with coal, and
when this is thoroughly ignited, from 20 to30 bars (2,400 to 3,600 pounds)
of bnllion are introduced through the charging-door. Tllis me~8, 1, melting and descending througll the ignited coal, is received on the llot bottom of tlle furnace, a11d, filling the channel, rises in the outer well,
where it is carefully covered with coal-dust. A light blast is now started, and regular charges of 6 bushels of coal, and, at first, small but
constantly increasing quantities of ore and flux are introduced until the
furnace is full, when the blast is increased. The full charge is usually
not attained for at least twenty-four hours. Slag, fi·om the starting, is
generally saved for reworkiug~ as the greater proportion of fluxes used
in tho beginning of a run renders the slag more basic than usual. The
a\er}lge length of ruu during the year was sixteen days; the longest
made, with fire-brick or stone, 26 days.
In charging the furnace the coal (6 bushels) is first measured in and
spread upon the preceding charge; then the proper amount of ore,
which llas been equalized by spreaJing iu heaps of 100 to 300 tons, is
weighed; the corresponding amountR of the various fluxes are added
by weight; and the whole mixture thus formed is spread over the coal.
Tbe charge of fuel is maintained at G bushels, and the weight of the
smelting-mixture is varied as may be reudered necessary by the alteration in slope of the furnace, or by change in the ore.
The products are silver-lead, slag, and a small quantity of iron matte,
contaiuing little sulphur, with occasionally metallic iron in small
amount. As the limited quantity of matte produced contained only
14 ounces in silver per ton, nothing has been <lone with it.*
Cost.-The cost of smelting vVinuamuck ore for the year 1872 was
high, mainly on accouut of the large amount of flux used, and the poor
quality aml t.he high price of fuel. Below js given the cost of coal, fluxes,
labor, &c. As a part of the cost of coal, is included all waste occurring
after tbe coal was delivered at the works; but not the "shortage" or
other losses on coal occurring in transit to the works. ·
c~sed

*Some of tbe matte produced la.tely (in February and March, 1873) has contained
npwanls of 40 ounces (in one instance 90 ounces) silver per ton, and is, of course,
~aved for subsequent treatment by roast.ing aud reworking with the ore.
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Cost of handling 3,954.91 tons.
Total.

Charcoal . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $96, 718 76
Iron ore ......................................... $34,792 00
Limestone...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,710 10

42,502 10

Per ton ore.
$24 45

8 t:O
1 94

I,a,lJor.... . . . . . . . • . . . . . . . . . . . . . . . • • • • . . . . . . . • • • . . . . . . . . . . .
Other smelting expenses, wood, brick, &c ............... _..

24, 269 91
10, 911 26

6 13
2 75

Total smelting cost .............•....................

174, 102 0:3

44 09

Mining cost ..............•.......•...•.......•............
General expense .......................................... .
Sampling, assaying, and bullion charge ...••................

23,430 17
15,1:13 85
4, 582 11

[, 92

Total cost ...............•..••••...........•.....•..

217,548 16

55 00

3 82

1 16

To find what portion of the smelting-cost is due to the flux used, or,
in otller words, the difference between actual cost and the cost (at the
Winnamuck works) of smelting an ore or a mixture of ores that would
flux itselt~ we must deduct from the total cost the cost of the fluxes,
thus:
Total cost of smelting .............................••.................
Less cost of fluxes...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$174,402 0:3
4~, 502 10

Cost of smelting total material, ore, iron, amllimestone................
Cost per ton of material (without slag)............ . . . . . . . . . . . . . . . . . . .

131, 899 9~
19 14

That is, an ore having the composition of our total material would
have been handled for $19.14 per ton, probably a little less, as no deduction is rna<le for cost in handling the flux after it arrives at tlw works,
which is somewhat greater than for the same amount of ore.
The other costs g·iven aboYe on the ore handled were: mining, which
include all prospecting, dead work, &c.; general expent1es, or such as
belong equally to both mining and smelting, (superintendence, office
expenses, salaries, &c.,) and freight on the bullion, to railroads, sampling, assaying, &c.
Wllile the above figures represent the actual outlay in money required
to produce the given result, yet they do not satisfactorily show the true
cost. The losses in lead and silver should be represented, since they
iorm as truly a detail of the calculation as does the fuel in smeltiBg,
awl one greater in value than the mining of tile ore; moreover, as tl.Je
metal lost is value consumed in tbe proeess, there is no reason \Ylly this
value should not be classed as so many dollars and cents P.er ton of ore,
as are the cllarcoal, the iron-ore, and the mining costs. Although it is
tlle custom, in speaking of tbe cost of working ore, to name only the
aetual outlay, yet to one who knows that in such working there is
involved a notable and variable sacrifice of the original value of the ore,
and that, as in lead and silver smelting in Utah, after the smeltillg there
is a still larger sacrifice of Yalue in freights, separatillg and refining
, the silver and lead, the bare statement of so-called cost is far from sat. isfactory.
.
,
It seems necessary, especially in making comparisons of the relative
values of diit'erent methods of treatment, to have some concise, definite
expression which will show at a glance which of two or more methods
is best; in other words, w hieh will net to the ore-owner the most mone,y.
Such an expression can be found only by including the total value in
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the ore at the outset, and accepting as cost the difference between this
total value and the net return.
If we suppose the average Yalue of the lead to have been, during the
year, 7 cents currency per pound, and that of the silver, $1.2929 coin
per ounce equivalent, with gold at 113 (the a\Terage of tlw last nine
mouths of 1872) to $1.46 currency, we haveValue of 3.82 units of loss in lead .......•••.••. ···--···--···---··-----·------ $5 36
3 ounces silver .... _. . . . . . . . . . . . . • . . . . • . . • • • • • • . • • • • . . . . . . • . . . . . . • • • • • . . . . • . . 4 38
T9talloss per ton of ore in smelting .. __ •...•••..••••.•.••....•••.... _-.

9 74

There is also a loss in the treatment of the bullion, a portion of which
is eventually recovered by the sPparating and refining works. As the
details of cost and losses in the treatment of bullion are known to the
separators and refiners only, it will be sufficient here to regard tbe
aggregate of costs and losses, which may be found thus:
Weight in tons of bullion producetl ........ _... ___ ..••• _....••...... _..
Weight in tons of the 191,661. 4 ounces silver contained .... _......... __ .

1, 2!j2, 741
G, 572

Total amount of lead .••••.•..•..••.••••.••.••.... _..••..... _.. . .

1, 2:26, 169

1, 226, 169 tons lead at $1.40 per ton ............ _••...•...••.......• ___ .
HJl,GGl. 4 ounces silver, at $1.46 currency .....••••. _........ . . . • . . . . . . . .

171, 664 66
279, 825 G4

Gross value of bullion at railroad .. __ .... _. _. .. • . . . . . . . • • .. . . . . . . . . . . . .
Net value of bullion at railroad .••••....•.....•.•..••••.. _... . . . . . . . . . .

451, 490 30
353, 551 26

Difference, being freight, costs, losses, and profits of separating-works ....
Bul1ion expenses, per ton bullion ......... _..... ___ . ____ ... ____ .. _.. _...
Bullion expenses, per ton ore .... _. _....... _.... __ .... __ ...... ___ . __ . _..

97,939 04
79 44
25 00

General condensed statement of expenses per ton of 01·e.

Mining expenses .•••. __ ................................ __ ........... $5 92
General expenses.... .. . . • ......... __ ....••......... ____ .. .. . . . . . . . • 3 82
Costs of smelting to base bullion ................................ __ " __ 44 09
Losses in smelting .......•...................... _...•.....•...... _. . . D 74

$9 74
53 83

Bn11ion expenses, freight and separation .. __ .... __ .. __ ................ 25 00
Sampling and assaying ........................... , .. ____ ............ 1 lG
26 16
Total cost per ton • . • • . • . • • • • • . . • • • • . . . . . . . . . . . • • • . . • • • • . . . . . • . . . . . . .

89 73

It may be interesting here to compare with these figures the total costs
and losses iih·olve<l in other methods of disposing of ores, as for instance,
by selling them in Utah, or shipping them to England. Jn this comparison it must be remembered that by ''costs and losses" is meaut the
difference between the money received and the gross value of the ore calculated on its assay, assuming lead at 7 cents currency per pound, and
silver at 1.4G currency per ounce ; also that all expenses on the ore preYious to actual shipment or smelting, such as mining, transportation and
(in the case of shipment) sacking, handling, sampling, and assaying, the
last four items, amounting to about $7.75 per ton, are omitteu. Tile
remaining expense, therefore, consists of the costs and losses in smelting and on the bullion produced, amounting with the Winnamuck ore, as
above shown, to $80 per ton.
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rrhree lots Emma ore were shipped to England in 1871, amounting to
1,225 tons, and assaying:
Lead, 41t per cent., worth per ton .... ---------------------- .••••• ·. .........
Silver, 112.09 ounces, worth per ton . . .. . . . . .. . . .. .. . . . .. . .. .. .. . . . .. . .. . . . .

$57 83
163 81

Gross assay value per ton at railroad, currency....... .. . • . . . . . . .. .. • . . . .. .. . .
Net value or amount received per ton, currency ............. _.. __ ...........

221 64
10~1 55

Costs and losses per ton.... . .. • .. .. .. .. .. . . .. .. .. . .. . . . . . .. .. . . .. .. . .. . .. ..

112 09

Twenty-seven lots Emma ore were sold at open sale in Salt Lake City,
Augm.; t 10 to October 17, 1872, about 2,800 tons,* assaying:
Leacl, 45.14 IJer cent., worth per ton...... ....... ...... .... .... .... ........
Silver, G9.n oun~es, worth per ton..........................................

$63 19
101 80

Gross assay value per ton at railroad .......................... :.. . . . . .. . .. .
Net value or amount received..............................................

164 99
7110

Costs and losses ......................... ---- .. -- .......... ---- ........ --..

93 89

Some items affecting these figures are omitted here, such as sampling,
handling, &e.-necessary in shipping, but not in smelting ore, at or near
the mine. Moreover, the small amount of gold in the Winnamuck ore has
not ueen charged to the ore. It would increase the Winnamuck costs
about $2.50 per ton of ore.
A comparison of costs and losses in milling ores containing little lead
in Southern Nevada and smelting-ores in Utah, though not strictly conclusi\·e, (the conditions being different,) indicates that the advantage
usually ascribed to milling is over-estimated.
In a report on the Meadow Valley mine, of Pioche City, made during
the latter part of 1871, by Aug. J. Bowie, jr., M. E., it appears (page
20) that tile average production for 1870-'71 was $105.34 per ton,
being 73.4 p~r cent. of the total value, (silver)Totnl silver value per ton, therefore, (coin) ................. ---- ............ $143 51
Value of production, (coin)---· ............................................ 105 34
Loss in silver, (coin) ........... __ ................... -- ........... ---·
The same report, (same page,) gives the total cost-mining, milling, taxes,
etc .............. -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

38 17

Costs and loss in silver, (coin).... .. .. . . . . . . . . . . . . . . .. . . . . .. . . .. .. . . . . . .. .. . .

82 28

44 11

Reducing this to currency at 113, we ha\Te, total costs and losses in
silver $!)2.97. To this must be added $1.40 for each unit of lead shown
hy assay to be in the ore. Assuming the average lead contents of the
Meadow Valley ores to have been at that time 10 per cent., we would
have total costs and losses $106.97.
If, now, in order to institute a comparison, we take from the above
sum the increase of cost due to the position of the 1\Ieadow Valley mine,
involving higher costs of labor and supplies, which we may assume as
not exceeding $15 in currency, we have costs and losses in mining and
milling Meadow Valley ores in Utah about $!.l2.
The costR and losses in mining and smelting the same ore with leadores in Utah should not exceed this; and, with the late improvements,
such as the use of coke, &c., shoul<l be materiall.v less. In general, the
question as to the most economical treatment of an ore will be deter.. 'l'hiA ore, owing to Hs amount and the regularity of the supply, was sold to the best
advantage alHl commanded a, price rather higher than other ore sold in open market
at the same time.
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mined only by a careful consideration of all the conditions, such as the
nature of the gangue, the lead contents, and the respective losses of
the different processes, with the cost of the same-the latter consideration being only one of many-and it may happen that a wasteful process is the best, or that a costly process is the cheapest, that being really
the proper treatment which, however wasteful, costly, or even unscientific, enables ·the owner to make the most money out of his ore.*
ifJ am inclined to lay some weight on a distinction which Mr. Daggett here overlooks. Not only on general grounds of political economy, but also directly to tho
miner and smelter, costs are better than losses. The treatment which consumes in
freights, for instance, a certain proportion of the value of the ore, is better than the
treatment which leaves the same amount in tailings or slags too poor to be handled
again. One expenditure assists trade and develops the social conditions which will
cheapen all expenses; th~ other is a sheer waste of value. Even from a selfish standpoint, that mine-owner is not always the wisest who seeks the greatest immediate profit.
Witness the robbery and speedy apparent exhaustion of many good American mines,
by a system of robbing the rich ores.-R. W. R.

24M

CHAPTER XIV.
THE CALOHIFIC VALUE OF WESTERN LIGNITES.
The iroportaut question of the metallurgical \alue of the coals of ths
Rocky Mountains and the Pacific Coast is to be settled, of course, by
practical experiment. Meamvhile, as I have had occasion to point ont,
the proximate aual~'sis of these coals throws little light upon it, and. is,
indeed, likely to mislead the metallurgist, if he compares it with the
results of 1'<imilar analysis upon bituminous and semi-bituminous coals.
With the view of showing how large a proportion of the material usually
classed as '' Yolatile matters" consists of combined water, or oxygen
and h;ydl'ogen presumably in chemical combination, I have collected a
number of ultimate aBalyses from various sources, in the following
tables. The numbered analyses in the first table are as follows:
No.1. 1\Ionte Diablo coal, analyst, H. S. Munro, Columbia School of
l\1ines.
No.2. vVeber CailoJJ, Utah, .analyst, H. S. Munro, Columbia School
of 1\iiues.
No.3. Echo Cailon, Utah, analyst, H. 8. :Munro, Columbia School of
1\Iines.
No.4. Carbon Statwn, Wyoruing, analyst,
S. Munro, Columbia
School of Mines.
No. 5. Carbon Station, Wyoming, analyst, H. S. Munro, Columbia
School of Mines.
No. 6. Coos Day, Oregon, analyst, H. S. 1\iunro, Columbia School of
1\Iines.
No. 7. Alaska, analyst, H. S. 1.\iunro, Columbia School of Mines.
No. 8. Alaska, aual_yst~ H. S. :Munro, Columbia School of Mines.
No. !J. Calion City, Colorado, analyst, Dr. T. M. Drown, Philadelphia.
No. 10. Baker County, Oregon, analyst, Dr. T. lVI. Drown, Philadelphia.
No. 11. Block coal, Sand Creek, Indiana, analyst, Professor E. T. Cox.

H:

1
2
3
4
5
(l

7
8

9
10

11

59.72
64. 8·1
6!J. H·l
C.4. !)!)
6!J.14
56.24
55.79
G7. G7
67.58
60.72
72.94

5. 08
4. 34
3. !JO
3. 7G
4. 36
3. 38
3. 2G
4. GG
"'/. 42
4. ::!0
4. 50

1. 01
1. 2!!
1. 93
1.74
1. 25
0. 42
U. Gl
1. 58

··---·----·
1. 7!!

15.69
15.52
10.99
1:5.20
fl. 54
2l. 82
19.01
12.80
13.42
H42

3. 92
1. GO
0. 77
1. 07
1. 03
0. 8 1
0. 63
0. !!2
0. 63
2. 08

11.77

-------·

8. !)4
9. 41
!J. 17
11.56
8. OG
13.28
16.52
a. 08
5. 18
14. GB
4. 50

5. G4

a. oo

3. 40
1. GS
G. G2
•1. 0.1
4.18
9. 29
5. 77
3. 80
4. 50

17.65
17. 4G
' 12. 36
17. 10
10.7:1

24.55

5!!00
G0 56
6515
5R92
6G79
476d

21.38
14.40
15.10
16.22
13.24

6522
743!)
5768
6938

48H

6472
GG85
7172
66G2
72G4
54!)8
57G6
672[)
78~5

67GO
7;208

2.'>'>0

5757
5912

25;Jti

6~00

260:3

5738
(i5i8
45(i5

2:il2
2630
2313

4610

~375

6·128
7330
5602
6843

2532
268.3
2497
2654

This taule affordR some suggestive comparisons·, to facilitate which a
remark or two explanatory of its construction will be useful. In the ultimate analysis of coals the proportions are frequently ca]culated (as, for
instance, in the report for 1872 of Professor Cox, State geologist of In370

ME TALL URG ICAL PROCESSES.

371

diana) upon the dry coal; that is to say, excluding the percentage of
the moisture. Thus the analysis (No. 11 above) of the Santi Creek block
coal is given iu that report, (p. 18,) as follows: Uarbou, 7o.38; a 'h,4.71;
h,ydrogeu, 4.71; oxygen, 12.32; nitrogen, 1.88-the previously-given
proximate analysis having showu 4.50 per cent. of moisture. To secure
uniformity in the table I ha\'e reducecl these results to the basis of a full
analy~is, in eluding the moisture. The jm;tice of including tile moisture
of t!Jo coal in calculatious of its calorific power would be unquestiouahle if the moisture were a constant element. This it is not; it varies
in amonut, according to tbe local conditions affecting the samples taken.
Bnt, ou tbe other lland, some moisture is always present, and an amount
not exceeding 5 or 6 per cent. is scarcely too great to be included in an
estimate of average quality. Professor Frazer's proximate analyses of
New .J.le.. ·ico coals gh-e an average of 3 per cent.; of the Boulder Uouuty
coal of Colorado, 1G per cent.; of the Evanston coal, 5.83 per cent.; and
tlle average of 93 analyses of Indiana coals, made by Professor Cox,
girt's 5.t-37 per ceut. of moisture. Now, this moisture is a greater detrirueut to tile heating-power of the coal than an equal amount of ash, sinc11
the water requires to be m-aporated, while the ash does not. I have,
tllm·ei(.we, inelmled in the above table tlle percentages of. moisture as a
ba~is for caloric calculations, though in several instances (notably Nos.
4, G, 'i, and 10) the amount of moisture is perhaps abnormally great,
and the calorific power resulting from the calculation may ue less than
the average of tiJe coal would gi\'e. There are, it will be noticed, three
columus of calorific powers. In each of these the amounts are expressPd in centigrade· heat units, and therefore indicate directly the
pounds of water which coulU theoretically be raise<] from zero to the
boiling-point by the combustion of 100 pouu<ls of fuel. The :first colur.rm is obtained in tile followiug manner: The amount of combined
water is found by adding to the oxygen one-eighth its weight of hydrogen; tlle remaining hydrogen is multiplied by 3±.462, the uumber of
heat-units C\'Olved in the combustion of hrdrogen; and the amount of
carbon is in like manner multiplied by 8,080, the caloric modulus for carbon. 'l'be sum of these two products is the number of heat-units generated by tile complete combustion of one unit of the fuel containing the
gh'ru proporLions of carbon and available hydrogen. The heat-units
due to the combustion of the sulphur are disregarded, in view of the
small amount of sulphur, its low calorific capacity, (about 2,240 units,)
and the circumstance that it exists partly in the form of pyrites, the
decomposition of which still fnrlher diminishes the amount of heat fi'om
this source, and partly as sulphuric acid, causing a net loss.
The second column of calorific powers is obtained by a similar calculation on the supposition that the moisture is absent. The third column
gh-es the closest. approximation to the available heat, an<l is obtained
by deducting- from the figures in the first the amount of heat-units required to vaporize the moisture and combined water. This is 537 units
of heat for each unit of water.
The last column giyes, in centigrade degrees, the maximum theoretical tcmperatw·e to be obtained by tile perfect combustion of the fuel. It
is calculated in the following rnauner: 'rhe quantity of carbonic acid,
sulphurous acid, water and nitrogen resulting from the cumbustion of one
unit of the fuel in atmospheric air is determined, and the quantity of
eacll of the~e substances is multiplied by its specific beat. Tbe sum of
these products, which we may call the temperature unit, is the number
of heat·nnits required to raise the mixture one degree in temperature.
Dividing the number of heat-units gi\Ten in column III by this temper-
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ature unit, we obtain as a quotient the number of degrees centigrade
through which the temperature of the fuel will be raised, or, in other
words, the average temperature of the products of combustion, on the
supposition that the initial temperature is zero; that the combustion of
carbon and hydrogen is complete; that no superfluous air is admit,ted,
and that there is no loss by radiation and conduction during the process. The calculation may be illustrated by displaying a single example in detail.
We have in analysis No. 1 of the table the following constitution of
the iuel: Carbon, 59.72 ; hydrogen, 5.08; nitrogen, 1.01; oxygen, 15.69;
sulphur, 3.92; moisture, 8.94; ash, 5.64. To find the combined water
we add to the amount of oxygen the pr oportional amount of hydrogen,
or one-eighth, since water consists of one part hydrogen and ejght parts
oxygen. This gives us 17.65 combined water, leaving 3.12 of hydrogen
available for the generation of beat. But the moisture and combined
water must be evaporated by the combustion of the rest of the fuel;
and the heat absorbed in this evaporation is 537 heat-units. Hence, to
evaporate 26.59 hundredths of water will require (temperature apa;rt)
142.78 beat-units, which must be subtracted from the ~alorific power in
column I, leaving 5,757.22 as per column Ill, the available amount of
heat.
vVe now proceed to determine the temperature of the products of
combustion. A simple ealculation, based upon the chemical equivalents,
shows that these products will be as follows :
59.72 carbon will unite \vith 159.28 oxygen, forming ......
3.92 sulphur will unite with 3.92 oxygen, forming...... . .
3.12 hydrogen will unite with 24.96 oxygen, forming......
26.59 combined water and moisture .......... _........ _..
. Total ox,y gen required from the air. . . . . . . . . . . . . . . . . . . . . .
Amount of nitrogen corresponding to this amount of oxygen
in the air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . .
Amount of nitrogen alrea<,ly in the fuel.... . . . . . . . . . . . . . .
Total nitrogen in the products of combustion .. . ..........•

219.00 002
7.84 S02
28.08 HO
26.59 HO
188.16
629.86
1.01
630.87 N

The specific beat of carbonic acid, that is, the number of heat-units
required to raise a unit of this gas one degree of temperature, is 0.216;
the specific beat of sulplnuous acid is 0.155; that of steam is 0.475;
and that of nitrogen is 0.244. Applying these numbers we have for the
heat rendered latent by each substance in one hundred units of the above
mixture of gasesC0 2 219.00 x 0.216 = 47.304
802 7.84 x 0.155 =
1.215
HO 54.67 x 0.475 = 25.968
N 630.87 X 0.244 = 153.932
228.419

That is to say, it will Tequire 228.419 units of heat to elevate the total
products of combustion of 100 units of f~1el one degree centigrade; or,
2.28419 is the specific beat of the products of combustion of one unit of
the fuel. Dividing 5, 757.22, the number of available heat-units from the
combustion of one unit, by 2.28419, the heat absorbed tor each degree
of temperature, we have 2.520, which is the temperature in degrees cen- .
tigrade of the products. It need scarcely be said that the unit of weight
employed is immaterial to this calculation. The temperature is the
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same whatever the quantity of fuel, provided the combustion takes
place as above supposed, aud tile gases are not compressed.
It should be remarked, finally, that the oxidation of iron in the ash
has not been taken into account in the foregoing calculations. The
analyses give no means of determining it; but it is certainly insignificant as a source of heat, and its contribution to the resultant temperature would be reduced by the diluting effect of an additional quantity
of nitrogen in the air required for its oxidation.
Pure carbon yields by combustion to carbonic acid 8,080 heat-units;
and the theoretic resultant tern perature of the carbonic acid produced is
2,72oo. It will be seen that some of the coals in the table, particularly
the lignites of Calion City, Colorado, and Carbon Station, Wyoming,
approach the calorific pmYer of carl>on.
l\Ioreoyer, several of the lignites nearly equal, and that of Calion City
surpasses, the block-coal of Sand Creek in calorific power. Yet the
latter is successfully used in the smelting of iron. We are, therefore,
led to couclude that high meta1lurgical temperatures can be obtained
from the best liguites of the Hocky 1\lountains, and tllat only their physical behavior, wllich hinders a complete combustion, prevents their use,
even in shaft-furnaces. That they can be utilized by means of gas-producers, I think there is no room to doubt .

•

CHAPTER XV;
THE SEPARATION OF GOLD AND SILVER.
The following interesting and valuable paper on this suqject, by Dr.
F. Gntzkow, fol'merly of San Francisco, appeared two _years ago in the
Be'richte der cleutscllen chemischen Gesellschaft, of Berliu :
Tlle usual method employed on a large scale, for a consiuerable number of ye~ns, for separating gold fi·om silver, copper, and other metals,
consists in treating the alloy with concentrated sulplnuic add at a high
temperature, and precipitating the sil\~er from its dilute su] plmric-acid
solution by means of metallic copper, the desilverized liquor being used
for the preparation of sulphate of copper. This, however, is iu many
respects deficient; for, in the tirst place, there is a large bulk of water
required to dissolve the rather difficultly soluble sulphate of ilver, and
this large bulk of liquid requires, of course, large sized vessels to hold
it. Of far more importance is, secondly, tbe fact that it involves the
production of a large quantity of sulphate of copper, a salt now obtaiued as a by-product in such large quantities, in various metallnrgical
and other operations, that, owing to its always yet rather limited consumption, this salt is very difficultly salable. The manufacturer has, in
most. iustanees, to conteut himself with accepting a price for this article "\\hich often only barely covers the expense of the sheet-copper employed. aud the copper present in the alloy which bas been operated
upon. Taking these matters duly into consi<leration, the author, who,
while residing at San Francisco, in California, was for a series of years
the rnanagt->r of the extensive silver-refiuiug works l>elonging to t.he San
Francisco Assaying and Refining Company, considered it to be of the
highest importance to make a radical change in the method. of silverrefining just alluded to, and to limit the manufacture of blue vitriol to the
comparatively small quautity of the copper contained in the crude, unrefined ingots. It was found unsuitable to substitute sheet-iron for the
sheet-COJ)per iu the precipitation, owing to the fact·that, by the employment of iron, copper is, of course, again precipitated along- with the silver, and tbe separation of the coppe.r from the silver does not admit of
any other method readily executed on the large scale than a repetition of
the same process again. The author found, however, that the reducing
agency of sulphate of iron (green vitriol) cau be applied successfully to
the solution of sulphate of silver. The process about to be here described
bas been emplOj'ed ·for a series of years in the works above named, ·and
by this process several thousand hundred-wejght of fine silver bas been
produced. It should be observed at the ontset that it is not readily possible, for reasons which are not here further alluded to, to work on the
large scale with sulphate of irou upon the solution of sulpbate of silver
in water. On the contrary, it is requirerl to prepare, first,, crystallized
sulphate of silver, free from impurities, irwlush~e .of metallic gold in a,
finely-divided state, sulphate of lead, and other substances, insoluble in a,
solution of green vitriol. The pure crystallized sulphate of sih-er is·next
to be acted upon by a hot and concentrated solution of green vitriol. The
very bot, turbid, thickish fluid obtained by the action of boiling concen- •
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trated sulphuric acid upon theRilver-alloy under operation is poured into
a large-sized cast-iron caldron, containing dilnte sulphuric acid at 58°
Baurne = 1.617 sp. gr., and previously heated to 110°. A small quantity
of water is next added; aud after the liquor (having beeu left at l'est for
a few minutes) has become clear, the solution is siphoned over into
another similar caldron, so placed and arranged as to admit of being
thorongllly coo1ed by means of cold water externally applied. For every
hundred-weight of silver refined, 10 cubic feet of the dilute acid (sp. gr.
1.617) are taken. The addition of water just alluded to is iutelHled to
reduce the very concentrated acid silver solution to the same deusity,
and the quantity of water to be ad<led may be therefore inferred from
this explanation. The addition of water is intended, however, to effect
something else yet. Precipitates of sulphate of lead and sulphate of silver are formed, and the latter does not become quite permanent until,
first, all the lead which was in solution is precipitated; and, moreover,
these beav,y precipitates greatlJ7 aid the throwing down of all substances
which render the liquid turbid, and especially tlw gold. By the means
just described, a clear liquid, quite free from any lead and goh1, is far
more rapidl.v and completely obtained than by the method usually applied, viz, the pouring of the very concentrated sulphuric acid silver
solution into water.
Tile liquid, haviug been cooled in the manner jm;;t alludcu to, and reduced to a temperature of from 30° to 40°, is, by means of a pump,
transferred again to the upper caldron, there to be used again as acid
at sso B. .At the bottom of the caldron in which the cooling took place,
tile sulphate of silver will be found deposited, forming a hard, yellow·
colored, crystalline ernst about 2 inches in tllickness. This CI'J·stalline
mass is tolerably free from adhering acid; but at the deepest part of the
\'esseI will always be found some strongly aeitl mother liquor, and this
acid is to be again used to (lissolve a fresh quantity of silver. The crystalline mass, consisting of sulphate of silver, is removed from tile caldron by means of iron shovels, and placed on tlte perforated false bottom
of a wooden box lined inside witlllead, and placed on wheels, so as to
be capable of being moved fl'orn one place to another; between the false
and real bottom, a tap is placed for running off liquid. .Aloug with the
crystals, and adhering thereto, is a red powder, chiefly consisting of sulphate of copper. The next step is to run tilrough, or, more correctly,
pour over, tile crystalline mass a very hot aud very concentrated aqueous solution of protosulpbate of iron (green vitriol.) The salt of copper
is first dissoh'ed, and therefore that liquid is run off separately, alterwards to be used for the preparation of sulphate of copper. .As soon as
the solution wllich runs off begins to exhibit the pure brown color due
tosulplmte ofperoxide of iron, the solution is caused to run into a large,
very shallow vessel, in which, ou cooliug, the largest portion of the silver-salt is decomposed, and some metallic silver is deposited in a, spongy
state, which substance is collected and placed on a large filter. Tb.e
greater portion of the crystalline mass of sulphate of silver which has
been placed in the box is, howeYer, converted slowly ou into a dense
coherent mass of metallic ~:;ilver, and the reduction may be co11sidered
complete as soon as the vitriol solution which runs off bas assume1l the
green color it originally possessed. The metallic silver is next washed
with pure hot water, then pressed in a hydraulic press, au<l lastly
melted.
The iron solution which bas collected in the large-sized shallow vessel just spoken of, after having become sufficiently cool, is ponred or
run into a lead-lined tank wherein some scraps of old sheet iron are
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placed, and is thus again reconverted into sulphate of protoxide of iron,
to be used at a subsequent operation. The small quantity of silver and
copper which are separated in the metallic state by this last-mentioned
operation is collected from time to time, and put along with the crystals
of sulphate of silver contained in the vessel, wherein they are to be exposed to the action of the sulphate of iron solution. The copper is almost immediately converted into sulphate of copper on coming into contack with sulphate of silver. On the large scale, for every hundredweight of sihrer reduced from the sulphate 20 cubic feet of green vitriol
solution are required.

CHAPTER XVI.
THE PLIOCENE RIVERS OF CALIFORNIA.
The Pliocene period,* to which the <leep placer gravels of California
are referred, is the concluding epoch of the last great sub-division of
geological time, the Tertiary, when the mammalian animals came, that
soon, according to the Darwinian school, culminated in the upright, walking, and articulating mammal, man.
The significance of these rivers, geologicallJJ, is in virtue of their furnishing the oldest authenticated recor<ls of fossil man; economica.lly and
historically, in having furnished the gold that extended Anglo-American
sway around the world, and created new moral empires on the Pacific,
developing several noteworthy features of important future beating in
the march of man to his nobler destinies.
To set forth more clearly that with which I have now to deal, the Tertiary is the period when the hard woods, the oaks, hickories, maples,
willows, and palms came, and succeeded in crowding out the cycads,
half ferns, half-palms; when the salmon, perch, and herring came, and
succeeded in crowding out the ancient hard-scales, called gauoids; when
the reptiles that were oviparous or egg-laying gave way to viviparous
mammals that batch the ovum of their young internally, carry it a long
while, as its :finer nature requires, and bring it forth alive. l\Iammals
of the samejamilies Lhat are now living were universal; but the particular species of mammals, as well as birds and reptiles, are every one
extinct-our sure guide as to the ending of the Tertiary.
Vast physical changes in the surface of the globe.-A little tell-tale shell,
very characteristic of the Eocene or early Tertiary, is the nummulite.
It is the coin of the Tertiary which aU t.b e mammals might attach to
their watch-guards, for it tells you that in or after the Miocene or middle
of the mammalian period, just preceding the gravel period of the rivers,
and since these rivers were eroding or cutting in ·their ancient channels, a portion of the Alps were uplifted 10,000 feet, and the Himalaya l\fountains and plateau of Western Tbibet were uplifted 16,500 feet.
The ~~reatest mountains of the globe and, the grandest of plateaus accordingly achieved their height, by the .t estimony of this little shell of
the sea, from about, or not long preceding, the date of these rivers.
And if we can prove that the stone implements of the deep placer
mines are ever from under the lava, it follows that man was the joint
experiencer with the extinct mammals of these vicissitudes, and that· he
alone was enabled to survive them, in virtue of his well-known independence of geographical range and conditions.
Historical a1td geog1·aphical comparisons.-The "seven hills" of Rome
are of the same age as our gravels, Pliocene, but marine. It is worth
mentioning in this connection that Cuvier's great fame was based upon
the fact that he it was who :first discovered in the formation on which
*This chapter was prepared, at my request, by Mr. Amos Bowman, of San Francisco,
whose experience in connection with the California geological survey makes him high
authority on the subject. It is publish~d without chango. Nor have I thought best to
alter, in the previous chapter on California, statements derived from local observers,
and involving some theories of continuous gravel channels, which Mr. Bowman, probably with better·reason, rejects.-R. W. R.
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Paris stands these Tertiary extinct mammals, so important as bearing
upon man's ad vent, and reconstructed and described. their strange antediluvian forms. All the country in which are the Aral and Caspian seas
in Asia is Pliocene, and all Russia is cotemporary sea-mud.
Animal lije.-After the Pliocene our volcanic period, and the ice period, followed; anrl the great elephants came. the American and the
hairy one of Russian fame. This country was full of both. They lived
in herds, and were twice the size of the largest elephants now living.
Our country bad horses and oxen in proportionate size, and was full of
real lions. Eng-land and Germany bad bears larger than the grizzlies.
Owen's great fame, again, was based in his discovering and describing
these beasts of the post-Pliocene in England.
·
Human remains are abundant the world over in association with these
latter animals tliat are now also extinct, but in the post-Pliocene there
were other mammals that survived besides man. Here, then, we are
sure that man was able to survive great changes that destroyed nearly
all his companions.
We are now prepared for a closer view of the ancient drainage slope
of the Sierra Nevada.
ANCIEN'r DRAINAGE SLOPE OF 'l'HE Sl;ERRA NEVADA

TertiarJJ tailings.-The great valley of California is the child of the
"Golden Mountain."* Its Pliocene sea-trough is now a vast agricultural plain, oak-uotted, and filled to 1,000 feet in depth and more with
gravel. We know tllis by the Stockton artesian well, ehowing golden
sands to the bottom.
Belation to the -sea.-This valley is not yet quite filled up, though, the
gates in the parallel ribs of the State were so narrow at Carquinez
Straits as to hold back all the coarser detritus within the Diablo range.
Suisun Bay and the tules, even as far up as Sacramento, show considerable spots of Ja,nd surface yet nnder the sea level. The Bay of San
Francisco itself has been locally fille.d up-as far as the Santa Clara
and Napa and Solano vaJleys extend-affording alluvial fields for delightful Post-Pliocene homes.
-Denudation.- We may calculate the vaRt quantities of subaqueous
detritus, and read by the testimony of the ancient rivers, and the present river-ca:llolls, where jt came from; calculate b,y the thousand -feet
and more of valley-gravel in the great Alta California Basin, for at
least 1,000 feet of denudation of the western slope of the Sierra Nevada,
ov.er the whole fiH,y miles of sloping area, from its summit to its base.
Standpo'int, rnicl-slope, the departed sea.-Standing upon the top of
some jutting rocks like the Hog's back in the Central Pacific Railroad
surveys, about mid-slope of the Sierra Nevada, and looking westward,
before you lies, in plain sight, the whole valle,y of the Sacramento, in·
one grand sweep of vision, embracing three hundred miles, or six degrees of latitude, and as far west as the Coast. Range, or about 30,000
square miles of country, steeped in the mellowest afternoon light, and
set in a framing of forest stems and green.
During the flood season let it be-when the Sacramento is a Nilelike a dream of vivid reality of t.he "early times" that are involved,
geologically speaking, the glistening expanse suggests to the common,. The appropriate title, referring to the Sierra Nevada, by which the Chinese, in
their conversation .and "literature of the day," continue to designate the State of
California
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Cross-section of the Sierra Nevada-see pp. 379, 384.

Profile from , 'lv Sierra to Sacramento River, vertical and horizontal scales equal-seep. 379.
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est observer tbe story of the departed sea of the period ot the ancient
river~.

The go7d-mining "jlats."-Tbe railroad threads the wonders of the
chapter which I have not the space to write. An afternoon's ramble,
within tlle capacity of a cllild, will take you to the spot I lun:e named.
Expel'ienced eyes may follow, in many places, the fon~st-clothed shelves
and benches of the Pliocene rivers near these mountain tops, the favorite haunts of birds and animals of the Sierra N e\-ada in their wild state.
and the ~ites of aJl the mining-camps, involving other individualities
alHl scenes of our own "early times" of mjning.
Tlze lid of the cctsket.-You will follow in J'Otu walk a mountain-crest,
as continuous and regular on top as a railroad emb:::wkment. It is the
volcanic divide, or capping; an ancient lava and mud-flow tllat filled
up the extinct river's bed which gave it direct.ion; covering in and sealiug up within the bed-rock rims and basins the accumulated Pliocene
gravels that ha(l already nearly filled to the brim the old eroded caiions, and displacing the \Yaters into the new channel of the present
time, the yawning gap of the American, 3,000 feet beneath your feet.
Tile sloping plane and its great erosions.- As far as you can see to the
south and the north, each ridge you catch a glimpse of is as regular as
this one yon are on. They were all lava and mud-flows from the summit, down these Pliocene cailons; they are now invariably the highest
mountain-ridges as stated.
In sheer height above the present river-beds, on]~- a gun-sllotremoved,
they exceed in altitude the average summits .of the Alleghany 1\fountamH above the sea, a hundred. miles away from them.
Yosemite anc1 Jcho1xth Gap.-ln line with the general slope of the
Sierra are tue tops or dividing-ridges of a score of mtiions like this one
of the American 7 eaeh of a deptll and grandeur as vast as the mortal
eye can compass. For even here one must stay and study before one
can realize the sublimities of space and distance. Look at Yosemite.
Painters and poets may do much to conYey an Wea of these sublimities
of scenery, but short of seeing the reality not even Milton'::; imagination could portray such space as that through which the outlawed horde
of heaven fell. Or look down from the observation-car of the Central
Pacific Railroad as you come down the slope just below 8hady Run, into
the depths of the Great Jehovah Gap* of the North Fork of the American.
There is no geological mystery connected with the origin.
The fluviatile pro.file.-A large section of the Sierra N evacla in the
office of the Geological SunTey of California, made by me from a great
number of vertical and horizontal measurements in the course of mv
examination of the ancient rivers, discloses near mid-slope, in the modern erosion, the simple cycloidal curve (C, Fig.-,) peculiar to the
fluviatile profile unuer the condition of erosion.
In the ancient erosion, or Pliocene calion, a precisely similar curve,
(A) less deepl.)' cut by a difference of 1,500 feet, is seen, P.xpressive of
less time, less grade, or less water-one or several of these three elements of erosion: I 11eed not proceed to demonstrate, in this connection,
which. The intermediate volcanic outburst marking the close of the
Pliocene was the turning-point, and furnishes us with the key to the
history of the Pliocene rivers, for we fiud in the fluviatile section of
~This na.me was given not irreverently to the gap near the Hog's Back (whem the
post-Pliocene erosion measures 3,000 feet vertical) by poor Paul Grabble; a character
of the mines, eloquent and crazy, who lived within the gate of its sunset shadows, and
reared there an orchard.
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the period, as marked by the volcanic capping, for all time and for all
the world to see, the profile of a river of the plains comparatively very
nearly a straight line.
Rationale of gravcl.-The filling of eroded canons with quartzose
gravel from the surrounding country rock, physical geology teaches us,
is due to tlle inadequacy eitlwr of the volume of water~ or of the flu-yiatile grade of tlle river:s in question to clear themselves any longer.
Farther on I shall show what changes of level took place at the time
along the base of the Sierra Nevada and outlying islands of the period,
as marked by the sea-surface itself, and its living animals, in enduring
hills co·extensive almost with California; I refer to the area delineated
as that of "tertiary islands and sea-bottom," in the light of the Pliocene
terraces of the San .Mateo, Livermore Valley, and Napa and Solano
hills.
Grade and rainfall.-To what extent these changes of level were
attended by alterations of rainfall or of the grades of the Pliocene rivers of the Sierra Nevada I need not discuss at any further length than
to state.the fact that the rivers carried, during the earlier filling period,
enormous bowluers, sometimes 10 feet in diameter, implying steep
mountain grades, and thenceforward a tolerably regular average of
bowlders, less than five inches in diameter, up to the levels of the lava
cap pings. With these facts in plain view, any miner may study for
himself whether altering rainfall or altering grades had most to do with
the formation of the gravels he is engaged in dumping, by the agencies
of hydraulics and steeper grades, into the nether space.
THE PLIOCENE GULF OF .AL'.r.A. CALIFORNIA.

Picture to yourself now a vast inland sea or gulf, separated from the
ocean by a row of islands and peninsulas, along whose length it
stretches parallel. Opposite the middle of this gulf or sea the range
of hills along the coast, or Coast Range as it is known to us, sags down
· beneath the water, so that only the tops emerge, in the form of points
and islands.
This was the Pliocene gulf of Alta California. Its waters stood on
the flanks of -the Sierra Nevada to an altitude of probably near 600
feet; near the level of Shasta City; above Horse Town; above Piety
Hill; not far from Oroville and Turnbucto; somewhere betweenPino and
Auburn; above Knight"s Ferry, and not far below the base of the Calaveras and Tuolumne Table Mountain. Abundant data are at hand to
enable us to map the outlines of this Pliocene sea, if only a little pa,ins
were taken to follow out the continuations in the field.
Islands of the period.-The principal islands at the straits connecting
the inland sea with the ocean were Tamalpais and Diablo. The peninsular points were Saint Helena on the north, and 1\iount Loui~, of the
Hamilton group in the Diablo range, toward the south.
In the course of the vicissitudes and changes above refeqed to that
followed the erosion of those famous rivers, and the piling up of their
golden gravels ages ago, when the elephants and mastodons, the tapirs
and camels, ceased to inhabit the palm forests that grew on their shores,
and the huge turtles ceased to wallow in their shallows, (for we find
the woods and bones of all these imbedded,) the sea departed, tllat until
then washed the fiery buttes and the loftier San Francisco, Livermore,
Sohino, and Napa Hills, to tpe base of Mount Saint Helena.
Geology tells no unsupported story. There is always left for you,
somewhere or other, a sample-piece, from which you may reason induct·
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i\"'ely or by analogy; and from that on to every correct conclusion, evidences are found, not singly, but scattered and multiplied a hundred·
fold.

A prrototype.-For a prototype of this Pliocene sea, study the bay of
San Francisco of our day, with its Angel and Alcatraz islands, its peninsulas of San Mateo and Saucelito, and its Tamalpais.
The PUocene Gull of California.-What relation bad the sea to the
gold-mining graYels of California, is an important question on which the
following facts observed in gravels situated nearer the coast, and only
in part auriferous, will throw further light. From Piety Hill golu-mining district in Shasta Count.v, situated west of Sacramento River, near
the bead of the vaHey, to Tulare Lake, the Pliocene gulf received from
the rivers eYerywlJere along its margin, deposits of gravel, forming
subaqueous shallows and washes. .M.a.rysville and vVhratland Knolls,
and Poverty Ridge at Sacramento, &c., are of this character. Hemnants of considerable hills, or broad sloping plains along the foot-hills,
of this age and character, have been traced and in a degree mapped.
vVhy the~e deposits are mined for gold in some places, and not in others,
is no great mystery. The distribution of the gold-bearing slate formation as shown on the foregoing diagram tells the reason at a glance.
Land-mak·i ng.-The process by which San Francisco peninsula, and
the Contra Costa and Alameda hills and valleys became dry land, was
simple, gradual, and commonplace, and is ·still going on. It was not
one of sudden violence. From the salt marshes to the mountain-tops,
eYerywhere, are found systematic evidences, in the loosened material,
the gravels and sands in the surface of the older rocks, to which geological attention has hitherto been most particularly directed, of the ocean's
presence in successive stages, and in very recent times. vVhat were
islands once among the hiJls and valleys of California, now farmed and
populated, can be traced by the following line of facts.
Birrth oj the coast co'ltnties.-We may see almost with our own eyes the
birth and creation of the coast.
The accompanying sectional view of San Francisco peninsula shows
the situation and significance of the San Francisco Pliocene bills. The
scope and scenery of tllis section of country can be well studied from
the older San Bruno Mountains, a point easy of access in an hour from
the city; but to get to the Pliocene hills themselves, that were in the
Pliocene course, under water fi.·om that island standpoint, one must
go to School House station, and drive three miles along the Laguna
road to ·the southW('St.
The Plioce·ne plateaus and terraces of San JJ1ateo.-Any one, on attaining the divide here, in full view of the Pacific, would observe a peculiarity in the scenic outlines of the hills. A broad palpable plateau,
yielding the Italian renter ea~ily-,von potatoes, lies at your feet in the
glory of the afternoon sun of the Pacific, tinctured by fairy land clouds
iu the far west.
All the highest bills, some 700 feet above the sea, within five miles
radius of this point, are Pliocene. The abundant fossils in them, as
determined by the geological survey, tell the story.
Simplicity and rreg'lllarity of the record.-The San Francisco Pliocene
and its subordinate terraces, down to the recent valley and the salt
marshes of the sea of to-day, should be portrayed by a birrl's-eye sketch,
as they might be seen from a point half a mile in the air above Goat
I8land. Tbe same can be recognized from Oakland wharf, or anywbere
along the railroad thence tl) San Leandro, in a favoraule afternoon
light. What is most remarkable in these, is the testimony they bear
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of the exceeding regularity and simplicity of the movement upward,
wbereby the waters of the sea were caused to depart. The terrace
lines show unequal movement, sagging a little about the road from San
Mateo to Spanishtown, and southward rising again up into the redwoods
near the summit of the peninsular ridge, opposite San Jose.
Local pec~tl·iarities.- vVave-worn beaches and flats on the l\Iission
hills overlookiug San Francisco, show the continuation of the Pliocene
sea-levels to our very doors. The terrace in tbe San Bruno .Mountains
which gives scenic individuality, in the soft blue distance as seen from
San Francisco, is not, as might be expected, of detrital material, but
of rock as hanl as the Pliocmre. It appears to be a terrace of marine
abrasion, rather than of subaqueous deposit.
In the Diablo Range.-The Pliocene sea lines so plainly marked on all
the highest hills of the peninsul~ of San Francisco, are not wa.nting of
obvious continuation into the interior. Toward establishing their immediate relations with the Sacramento and .San Joaquin Valleys, I have
sketched the annexed diagram, beiug a vie\v west from the bigbest bill
of the Pleasanton Gra-vel Range in Livermore Valley, Alameda County.
The importance of establishing as near as possible, from such data as
are below set forth, the exact altitude on the flanks of the Sierra,
Ne-vada, of the Pliocene sea into which flowed the ancient rivers of
California's gold-mining pride and greatness, is so obvious that it need
hardly be alluded to, for tbe relations of -fluviatile forces and conditions
to the existing sea plainly constitute the elements of their dynamical
history. ·
.Around the ba.se of Saint Helena.-Applying the same method of inquiry to the Northern Coast l~ange, I found that all higher bills of
Napa and Solano Valleys hold forth abundant testimony of the character of those of Livermore Valley _a nd Pass, the geographical situation
of which may make the latter suffice.
A Pliocene island bay.-The view from the summit of the Pleasanton
. Gravel Range, however, in any direction of the compass, is most rich
in suggestive things, scenically as well as geologically. Diablo looms np
in noble grandeur to the north, enhanced in its sunny blue altitude by
the level perspectives of the intervening valley and a range ot' Pliocene
surfaced bills. Everything in the shape of 'hill, mountain, and valley
here groups itself into forms suggestive of relations to surface-lined
hills or terraced -valleys. The long-reaching, subaqueous plains, now
straight-topped highest hills, having been sliced up into several
parallel ranges by the erosions of the Valle and 1\'locho, (500 feet deep:)
give to the excursionist a spice of novelty of situation. Again and
again he is reminded, by glimpses of -vast slides in the flallks of these
gravel hills, that this is only another hydraulic-mining country. vValls
of broken gravel 400 feet perpendicular, like that so prominently· iu
sight beyond the Arroyo Valle, . near Popes', a few miles east of our
point of view, would o-vertop the tallest of the Sierra hydraulic banks.
Go to it, and you will wonder, in the silent solitude, what race of extinct Titans formerly existed and mined ·here, and ask yourself, what
could they have been mining for, or deemed worth sluicing for other
than gold~
Lines a1ld terraces in the inside of the Alameda Range.-The diagram
shows a series of lines on the inside of the Alameda County hills, just
opposite San Francisco Bay and peninsula. The dotted line and first
range of hills to the right of Sunol station, being in continuation of
the tenaced valleys of Llegunas to the south, and the remarkable flattopped summits stretching beyond Hayward's Pass to the north, present
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to the eye similar slight sbovings and saggings out of level (probably
still in progress) to those obser"\'"ed in the section of San E'ra.ncisco
peninsula.
POST-PLIOCENE CHANGES OF LEVEL .AND EROSION.

Tbe changes of level here since the Pliocene, in the ten miles from
sag to Decota bulge, must have been 100 feet, or as much as 10
feet to the mile. being perfectly regular. When the 1\'Iissiou sag had got
so low at Alameda Canon as to form an outlet, ruore easily eroded, being
slwrter tban the natural and longer one over Dublin Plain and San
Ramon Divide to Suisun Bay, the surplus or drainage waters of Livermore Bay united their forces at Alameda Calion. That abrupt gorge bas
l>een cut Rince the Pliocene. It affords us a pretty good integer of the
time involved in these recent changes, so interesting to us, by the 300
feet of erosion shown, at this proximity to the ocean and. ocean level of
the preseu t.
Tbe hand le,rel applied to the top of Alameda Canon and Dublin
water-slled from poiuts between the two, pro,red the slight beginnings
that determined the outlet in favor of ~fission sag. The most simple of
natural processes, here illustrates in this case a popular paradox in geology: how rivers will sometimes flow directly across, over, or through a
mountain range of the bardest rock, when they might have taken an apparently level and easy road.
Fossiliferous evidence of Pliocene levels.-\Vbile on the peninsula of
San Francisco these lines generally are shown by fossiliferous evidence
to have a close relationsllip to the Pliocene fossils, the evidence of the
Pliocene age of those in the diagram is main~y their proximity to the
former, and continuousness of levels. But at Big Slide, above alluded
to, the wllole of tbe Li verrnore Gravel Hange is seen to rest conformably
upon rocks containing· plentifully, fossils of Miocene age.
The top of the gravel range on w bich tbe observer of the sketch is
supposed to stand, rises-be it understood-to the lm~el of the dotted
line, and tbe San Francisco Pliocene. In nuce: a post-Pliocene uplift
of at least 900 feet, accompanied by departure of the sea, the latter giving grade~ of vantage for post-Pliocene erosion.
Consolidation of materials.-While on tbe ocean peninsula the Pliocene
detritus is chiefly very hard rock; here, in Livermore Bay, it is mainly
unconsolidated gravel and sand. The dotted line itself iudicates tbe
situation of washed beache~, and the highest of a series of porch.-like
bench formations, from the levels of which, in successive stages, Robber's Calion was eroded.
Subma1·ine g,·avel~.-The enormous Pleasanton and Livermore Gravel
Ranges, 500 to GOO feet in .thickness, are subaqueous deposits. In that
they differ from the ancient river gravels of the Sierra Nevada, though
they belong to tbe same period. Their beddiug, ~ef'nic outlines and
material, &c., establish these points. From the railroad in Livermore
Valley anywhere, one may discern, at various alticudes, consequent
marks of ssstem in the hills.
Belations to the sea.-The~e gravels originated in the very long coast
range longitudinal valleys of the VaJe and Mocho Creeks, coming into •
Livermore Valley fi.·orn the south and east-011e of tbem sixty miles
long-where the older hills are largely composed of easily disintegrated
conglomerates.
On the San Joaquin side of the Livermore Pass, near Midway station
to south west, a similar terrace formation has been outlined on the maps
l\lis~ion
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of the Geological Survey, showing that the Pliocene gulf levels rose at
that point over the flattened hill-tops of the railroad summit at
Altamont.
Plutonic agencies.-Let us note what other great changes have taken
place, the story of which is found in the records of the Ualifornian
hills and mountains.
Shasta was built up to a height of 14,000 feet by the erupting lavas,
along with Hood, Reignier and Baker, his brother. The hundred
transient volcanoes of the Sierra Nevada, extending south to Silver
]\fountain and Mono, thenceforth associating themselves with things
beyond, flamed up for a period and marked the end of an epoch.
Then the extinct Pliocene mammals, unassociated with living ones,
also disappeared from the earth as the cljmate became icy, and vegetation
also materially changed.
The lines of change.-Here is a series of natural events, corresponding to periods of time, as follows, the physical condition of which must
be accounted for:
1. The Pliocene or ancient eroding period, when the bed-rock was at
Fig. on p. 378 a.
2. The Pliocene filling of the canons with gravels, or the choking
and damming period.
3. The volcanic period of the Sierra, when the gravels were capped.
4. The cold or glacial period.
5. 'rhe modern eroding or recent period.
And two things we know concerning these changes, viz :
(1.) This peculiar action of successive eroding and filling is not due
to local causes, as it applies with great uniformity to all the streams
alike, throughout four or five degrees of latitude.
(2.) Neither was it spasmodic in character, as the conditions of the
Pliocene r.rosion evidently continued uniform throughout many thousands of years of time, and the conditions of the gravel-making epoch
followed in perfect succession, and lasted as many thousand years more,
before the present canons began; that is, we are dealing with secular
causes, that lasted throughout centuries.
Conditions of erosion and transportation, rain, and river grade.- We
solve the problem of the Pliocene rivers when we ascertain what made
the rivers to cease cutting some time in the Tertiary, and to fill up 1,200
feet deep with gravel, &c., and at the end of the Pliocene, as marked by
the volcanic outbursts, to renew the conditions of erosion which have
given us our present great canons.
.
Only two causes of a general nature, such as the case calls for, can
be mentioned:
1. Changes in the quantity of rain.
•
2. Changes in the grades of the rivers, whereby the same or even a
larger quantity of water, would yet be inadequate to clear the canons
of the loosened material from the heights where such water was enabled to disengage it, and to bring it as far as the canons, where the
gravels remain to this day.
Hypothesis of a rainless Pliocene.-A rainless Pliocene period, such as
would be implied under 1, we know could not have existed, from the
rich .tropical character of the vegetation found fossil in tbe gravels.
Instead of being a drier epoch than the present one of stupendous
erosion, it was at least as rainy, judging by the erosions, and the rivers
must have carried at least as much water.
Further, a rainless term would not have seen the washed-gravel •
bowlders loosened and rounded and carried as far as the canons, and
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there dropped. There would not have been any power to make gravel,
let alone the carrying of it.
Under the hypothesis of a rainless Pliocene perioA there must have
been three Reeular changes in the rainfall, tlw causes for which could
be none other than the relations of land to Sya-leYel, indirectly also
implyi ng alterations in drainage grades.
Alterations in the ri'l)er grades by uplift a,nd subsidence.-I accordingly
aseribe the filling of the Pliocene canons with gravel to a lessening of
the grades-perhaps attending the uplift oftlle Coast Range. This latter
took place during the Pliocene river period to the extent of at lew;t 800
feet near l\1onte Diablo, that being the difference between the height of
the Miocene rocks that were uplifted in the Pliocene and the Pliocene
graYels of LiYermore Valley and Ba.v County sea-lines and sea-beaches
of the same period, uplifted in the Post-pliocene, or tlw subsidence of
the coast may have bad something to do with it.
The g('neral Post-pliocene rise of the land, including the Sierra, furnished the erosive grades for the present canons.
Altenttions in grades by ~tplift alone.- \Vbile in the light of geological
history elsewhere, the world over, it may be accepted as highly probable
that there were oscillations of the land on the Pacific coast, that is, periods
of depression alternating with and subdividing the genen1l upward movement, the question is immaterial so far as the clogging of thePlioeenerh'"ers
of the Sierra Nevada is concerneu; for the same result as to change of
grades would have been brought about merely by alternating periods
of uplift nffecting now the coast region of the period, now the summit,
in tile order of the figures on the diagram.
Particular e:ffect of movements.-Tbe movement expressed by (1) and
(3) whereby the Sierra was uplifted, was in short interrupted in the Pliocene at the stage of elevation expressed by the line A B ; in all other
respects it was one and the same movement.
'l'lle movement (2) took place in the Pliocene river or gravel period in
the elevat.ion of the entire CoaRt Range, as is elsewhere demonRtrated in
this paper. But to what extent this identical movement may have extended acros8 the subsiding valley of Alta California, if at all, must be
read in the nplifted Miocene or older Pliocene strata by which we read
the same movement in the Coast Range, or, what would be equivalent, in
snell eYidences as may exist of a general subsidence of the land, as indicated l>y (2 1 ) in the diagram, bringing the sea-line of the Pliocene temporarily to E D.
Final altitude of the Sicrra.-Attention being called to the proper
methods of observation, it remains only to be said that the alteration of
river grades in different periods wherever established wid euable us at
once to solve numerous other highly important geological problems; as,
in this instance, the exact period and the extent of the final uplift of the
Sierra N eYada.
Instability of the relations of land and sea.-The first grand fact, indeed, established by, and lying at tbe foundation of, geological science;.
is the instability of the relations of level of land and sea. Nothing is
stationary; the law is that of eternal change. But there in the bills is
"The original Book of History, the Unchanged Record." The ocean
has its quantum of :fluid, but the solid crust is the changing elem-ent,
forever either rising or sinking in relation to the surface of the sea.
The uniform operation of simple laws throughout cycles of time will
·sh us with the cause, though no one has yet been able to interpret
·vocally the law or combination of physical laws. 'Vhether the
g conditions which produce these opposite results of uplift. and
25M
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subsidence reside in the rocks or in the central sun of the universe;
whether it be adjacent submarine accumulation that causes the wrink·
ling of the layers, or the shifting of the earth's belt of equatorial spheroidicity, attributable to cosmical causes, or both.
Alterations on the shores of the Atlantic.-Several alternating depressions and uplifts of the coasts of Europe and .America on the Atlantic
shores have been well established from the geological records, attested
in a thousand localities.
A clea/r record is r.equisite.-N ow on these Pacific shores the record is
Pven more plain~ and far more striking and vast as to uplift. But how
are we to know what shores sank or went out of sight under the sea~
\Ve are to read the ·book in those places where it has aga,in risen, ami
to discover the records, if any exist, of its having been above sea-level
before any subaqueous materials were deposited.
The stationary sea gives the perpetual datum, whose position is as
well defined by its coast deposits and abrasions as is its horizon to the
eye. But I shall not attempt to enter into the facts, however important,
now involving broad, continental movements, and bearing only locally
upon the problem of the Pliocene rivers.
Altered courses of drainage.-The course of the ancient rivers of the
Sierras bas been frequently remarked to be Hat right angles" to that of
the present streams. .Jln any change of bed such as has been here described, there would necessarily be crossings and recrossiugs at right
angles, and all other angles, by the displaced waters. No uniformity
of crossing or angle in one direction more than another bas ever been
attempte(l to be made out by actual measurement. After devoting
considerable pains to the collecting of facts for the determination of
this question, the conclusion I have arrived at is that the Pliocene
rh·ers bave not varied at all in the generctl course from that of the present rh'ers; nnd if such be not the ease, the contrary at least remains
to be proven.
THE GOLD-BEARING GR.A.VELS.

•

The Big Blue lead.- The ''Big Blue" lead is a myth, passing through
every miner's claim, where there is deep gravel.
The usually received evidence of any ancient stream's crossing a present mountain water-sh~<l into auotuer basin is that tllere is gravel
found on both sides, and that a range of mining camps can be sought
out upon tbe map on the supposed line of an ancient river's course.
But gravel is as universal as are drainage gntters. The primary poiut
in the geography of such a ri\er usually is that it runs where there is
rich ground-perhaps for sale. .All the facts as to irregularities or
incompatibilities of grade can easily be ignored in. hypothetical cases.
The character of the gravel, as to tbe distance it ma,y have traveled, or
the volume of water in the stream which carried it, withm broad or
narrow valleys, are points too fine to be worthy of attention. So general is the belief among miners in great changes of level since the
period of activity of these rivers that no attempt is usually deemed
necessary to prove the fact of all facts, universally admitted. ~o mountain, then, need stand in the way of auybody's Blue lead.. The whole
country was "hove up."
A lank philosopher of the pick, at Quaker Hill, carried this logic to
bed-rock, in expressing to the writer his opinion tha,t "the gravel itsplf
was hove up, for be did not see why the stones might not just as well
have been hove up round as in any other way."
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No faulting-the movements secular and · general.-The facts, as far
as developed by the State geological survey, establish an almost perfect
local quiescence of the bells, shown in the unbroken local continuousnet:s of the gravels. Faults are rare and always doubtful as to the
bed-rock. I have recognized hut one unmistakably, (at Timbuctoo,) and
that may have been due to the operations of bank-blasting and washiug.
Whatever changes of level took place on the western slope of the
Sierra Nevada after the period of the Pliocene rivers, were not paroxysmal or local, but secular, i. e., they endured throughout centuries of time
aml were general, as alrea<ly intimated.
Axes of upl·i ft of the volcanic period.-Yet what variations of drainage
the newer volcanic axes of disturbance may have brought forth in general in the region between Lassen and Pilot Peaks, where the older bedrock of the Sierra sags to an altitude half that of the Central Pacitic
Railroad Pass, only fifty miles further north, remain to be established, if
such variations exist. No one, so far as I am awar.e, has ever taken the
trouble to point them out otherwise than hypothetically by the evi<lence
of the gravel-range in general.
The blue lead in Sierra and Plumas.-Now the evidence of the local
origin of the gravels of the region around Pilot Peak and Slate Creek
Basin is plainly read in their gradual assimilation to the character of
calion or ravine gravels, as you approach the present water-shed at
Hepsidan, under Pilot Creek. And the Plumas gravels may as reasonably be supposed to belong to the ancient Oroville and Spanishtown
gravels of the Pliocene Feather River, which loses itself under tlJe la\Tas
near Spanishtown, and to be identical with the present drainage of the
Feather River in Plumas County, as with any other drainage-bash1,
fifty miles farther south on the general slope of the Sierra. Certainly,
this is more reasonable until the contrary has been established by other
facts than that there are simply gravels in both Sierra and Plumas
Counties, adjacent in Yuba and Feather River Basins. A further study
of Pliocene and volcanic dynamics in this region, though interesting,
would be be~'ond the scope of this paper.
Whence came the auriferous gravels of California ?-The accompan;dng
diagram of the geology of the gold-bearing slates, with their relations
to the older and newer sea-bottoms or land, will tell the story.
TIJe unshaded white in the accompanying diagram represents the
ocean-bottom of to-day, along shore; the lightest shading, not cro.·shatched, the paleozoic shore-bottom in the early or dark ages of geology; the lightest, cross-hatched, the land, or the Pacific coast of that
period.
Silurian, Devonian, and Carboniferous fossils brought by Mr. Clayton,
and others, from S1lver Peak and other points lithologically relate<l iu
Nevada, have detm·mined for us in general terms the great fact as revresented.
The Middle-age shore.-Tbe intermediate one, between the lightest and
darkest shadings of the sketch, is the one which concerns us most. It
represents in general the area of the auriferous slates. A portion of
this shading, it will be observed, is done by Unes sloping down towards
the left.; this represents the off-shore or deep-sea mud which washed
down from the Paleozoic or ancient shore in the l\1:iddle-age or Reptilian period of geology that next followed the Paleozoic time, or age of
Fishes.
Islands and shallows.-The area so shaded was dotted by islands from
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which came the conglomerates we find interspersed here and there in
the slates, or muds as they were.
Another portion of the same general tint, it will be observed, is shaded
by lines sloping down towards the right, this and the last mentioned
having a close relationship to each other. This is the area of predominating granite which was once probably pretty generally covered by
slates, which were accordingly subjected to all the vicissitudes attending
the uplift of a granite mountain core, that of the Sierra Nevada, showing
only spots of slates, as represented. The slates are mostly gone; they
would naturally have been less thickly bedded so close to the middleage shore.
.
A transt~ersc brealc anc1 sag.-Between the Oroville Table 1\fountain and
Piety Hill (near Shasta City) gold-mining districts, the slate or gold
formation sags into or crosses Sacramento Valley, and is partly cut off,
partly only exposed by the deep erosions of the upper Sacramento; being
covered at the surface throughout this fifty miles of distance by a broad
sheet of lava from Lassen and Shasta Peaks, the tabular cliff's of which,
as plainly seen from the railroad, designate the shore-line where these
lavas broke into the ·Pliocene sea.
Deep-sea mud and mountain dome.-That the slate-forming rpuds were
deposited in pretty deep water throughout a long period of time, we have
good reason to believe, from their consistency, and from their vast
thickness. No careJul geological measurement of the thickness in feet
has ever been attempted with satisfactory results. Yet it would seem
tllat in the extreme simplicity of the regularity of the bedding of the
slates as here indicated along the entire western slope of the range, we
should not fiud it difficult to hit upon the precise method of granitic
uplift whereby the oft-shore mud-strata became shaped into a dome of
unparalleled sublimity, presenting to our view a base or section of
seventy miles, and an altitude of 8,000 or 10,000 feet.
Type of relations.- The relation of this :Mesozoic formation to the
Paleozoic shore becomes obvious from the accompanying diagram. The
granite island centers as they were then in the axis of the Sierra Nevada,
before the uplift of these beds, had the same relation to the Pacjfic shore
of the period that the granite Parallon Islands have to the Pacific shore
of to-day.
Axial geometry of Caz.ijornia.-It will be observed that the axes or
efforts of uplift developed a form like this. A valley was formed opening northward like Eel and Salinas Rivers, as if intended to connect with
the Klamath (see the striking identity of axis) and drain into the ocean
at its mouth. But the Siskiyou Mountains near Weaverville developed
a split or spur, A B, to seaward, in sympathy with the 1\fonterey and
San Francisco granitic arms_, 0 D, from the Tejon, thus backing the
waters from what woulrl have been their original natural course, and
forcing them to find a way by the lowest sag, B 0; laying the foundation for the future topography of the great California Valley, itself a
valley of depression.
The volcanic platewu;.-The extensive (scarcely explored) volcanic plateau of Shasta and Lassen Peaks extending to Goose Lake, (the l\fodocs'
country,) represented by the letters A E F, owes its origin primarily to
the manner in which these forces of uplift affected that intermontane
area which discharges its waters through the break or sag of the auriferous slates into Sacramento Valley. Ages later, in the Tertiary, when
the Pliocene rivers were done scooping out their treasure-chests for the
hydraulic miners that are now at work in them, and when the great
valley of California was not yet dry land, there were further chauges of
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level, interesting to consider in connection with this plateau, the history
of which, as read in the Pliocene gravels, is only the later history of
the auriferous slates.
B earing upon the northe1·n auriferous coast-gravels.-! have gone somewhat definitely into the coast-graYels near Monte Diablo, Mount Saint
Helena, and San Francisco for a purpose. They furnish the clew to the
recent geology of a thousand miles of the Pacific coast. Following out
their suggestions, I visited the auriferous-gravel regions of Trinity Basin
and the far north British Columbia. Tlleir relations to the gold-bluffs and
north coast-gravels, and to the Klamath and Trinity subaqueous gravels,
tom1d in the higher hills, suggested to me other points of importance,
as expressive of tlle recent geological history of the country.
But to enter into tl.le dynamical geology of the coast at large, as read
m the light of tile gravels of the Fraser, the Uolum bia, and the Colorado, &c., or to tram;cribe the notes I have gathered bearing upon the
aucient rivers of auriferous note in the great interior, would be to extend too far the dimensions. of the present paper.
For the same reason I do not touch upon the economical results of
the occurrence of different methods and conditions in this natural concentration of golu in the ancient gravels that have been developed by
placer-mining, the fuller understanding of which is the world's ample
inducement tor the study of th.e geology of the gravels.
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CHAPTER XVII.
HYDRAULIC :MINING IN CALIFORNIA.
The. origin* of this branch of mining dates back as far as the spring
of 1852, and illustrates the old adage, that necessity is the mother of invention. The crevicing knife and spoon bad done their tluty; the goldrocker was generally displaced by the "Long Tom" and "Grizzley ,"and
thei3e again were superseded by long lines of sluice- boxes, and, pari passu,
the fissures and crevices in the exposed or denuded bed-rock on the riverbanks were relieved of their gold-nuggets; the shallow ravines were
mostly worked out; rich gravel "leads" were followed into sides of
bills or mountains, hiding themselves under apparently worthless
masses of earthy matter, the height of the latter increasing with every
step onward, an<l the miner saw that neither "stripping'' nor'' groundsluicing" could secure to him a proper reward for his labor.
Besides this increase in labor and decrease in pay the frequent occurrence of accidents by the caving of banks urgell the adoption of other
plans for working. Tunnels and drifts were started. in many places;
shafts were sunk and gold-bearing strata of gravel were founrl one below
the other, the richness generally increasing with depth. The I'ichest
deposit was worked by drifting, and the mine was abandoned as worthless after this was extracted.
Thus stood matters in the spring of 1852, when a miner, whose name
i~ not remembered, put up a novel machine on his mining claim at Yankee Jim, in Placer County. This machine was very simple. From a
small ditch on the hill-side a flume was built towards the ravine, where
tlle mine was opened; the flume gained height above the ground as the
ravine was approached, until :finally a "head" or vertical height of 40
feet was reached. At this point the water was discharged into a barrel,
from the bottom of which dependecl a hose, about 6 inches in diameter,
Illade of common cow-bide, and ending in a tin tube, about 4 feet long,
the latter tapering down to a final opening or nozzle of oue inch.
This was the :first hydraulic apparatus in California. Simple in design, dwarfish in size, yet destined to grow out of its insignificance into
a. giant powerful enough to remove mountains from their foundations.
The news spread among the miners, tbe wonderful practicability of' the
new invention was at once acknowledged, and, wherever circumstances
permitted, a "hydraulic," the name adopted for the novel apparatus,
was "rigged."
Improvements suggested themselves from the beginning. The hose,
made out of green cow-hide, i'otting under the steady exposure to water,
became very soon not only offensive, but altogether useless. Some
old sailors adopted sailcloth, or heavy canvas, as a substitute; and
the sail-maker's .trade was called into requisition at every mining-camp.
*This chapter was written by Mr. Charles \Valdeyer, of Cherokee, Butte County,
California. My own share in it amounts to not"hing more than a slight revision and
comlensation, incidental to the prepamtion of the manuscript for the press. I need
not yonch for Mr. Waldeyer's thorough acquaintance with this subject in all the bearings of practice. The internal evidence of his work is conclusive on that head.R.W.R.
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Fig. 1. Hydraulic miniug iu1852.

(::3ee p. 390.)

Fig. 2. Bed-rock, rim-rock, pipe-clay, and gravel (See pp. 394, 3!J6.)
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llow well this canvas hose has answered the purpose is evidenced by
tbe fact. that even now, after a trial of twenty years, it is used to a
great extent, particularly in mines to which the transport of iron pipe
js inconvenient. With tlle increasing strength of the material for hose
greater p,res~ure could be applied, aud, in some favored places, hydrostatic pressure of a hundred or more feet was created, producing a working power, which overwhelmed in a short time b,y its own strength the
facilities for its application; or, in other words, absorbed the graue or
fall, iudisp<::nsahle to hydraulic mining, in both directions; filling, in
tbe downward direction, the natural outlet with debris or tailings, and
leaving in its progress tlle richest part of the deposit, the bottom, beyond reach.
The same venturous spirit which induced the California miner to
rush to ft:tbled Gold Lake, or to Gold Bluff, and latf'r to Frazer River,
Idaho, .Arizona, &c., bad led him to seek, in the hydraulic process, the
quick realization of his hopes for great wealth; but when it became
evident that besides the rich placer, large water-ditches and long tunnels were necessary, requiring both money by the hundred thousand,
and time by many years, then the zest for hydraulic mining droopP-d,
and only a few enterprises outlived the reaction. These were carried
on generally by men of small means, hut of indomitable energy. :Many
years of anxiety and hardship passed, but the time carne when ditches,
from twenty-five to fifty miles in length, supplied plentiful 'Yater, and
tunnels, long and deep, carried in endless flow hill and ·mountain side
to tlw river-ueds and valleys below. Suceess wa:3 gained; experierwe
bad shown that the larger the scale on which hydraulic mining was carried on, the more profitable the results would be. New inveutions were
made; instead of discharging streams of two or three hundred inches
against the ''hank," a thousand inches of water, about equal to 1,579
cubic feet per minute, were discbarged with a velocity of auout 140 feet
per Sf'cond. Bank-blasts of from five to fifty tom; of powder were fired,
preparing the ground for the action of water. Splendid results were
realized, and hydraulic mining became a favored field for the investment of capital.
Not only such in\entions as Craig's ''Globe :Monitor" and" Dictator,"
or Fisher's ''Knuckle-Joint and Nozzle," all of them instruments admitting of any desirable strength or size for the discharge of hundreds
or even thousands of inches of water, but the discovery of the most
powerful explosi\'es, such as nitro-glycerine, giant-power, &c., and,
furtberrnore, the invention of the diamond drill, have raised hydraulic
mining to one of the foremost and most lucrative pursuits in California.
Already chasms of a thousand feet vertical depth are successfully
crossed by huge iron pipes to convey water to isolated points. The
practical test bas proven that air can never collect at the lowe~t point
of the inverted siphon, the point where the greatest press1.tre of water
results. Uncalled for as this remark may seem, it must be excused for
the reason that actually men of good sense and some engineering capacity expressed fear that air would be carried down with the water to the
lowesL point of the pipe or siphon, and collect there finally to a great
extent under the pressure of two immense columns of water, and mig·ht
explode at any moment as in an mTer-charged air-gun. This question
was decided like the dispute about '' weight or no weight of the fisll in
water "-not by philosophy, but by practical experiment. .After the
great pipe of tbe Spring Valley Canal and .1\Iining Company, of ChProkee, Butte County, was laid across West Branch-a depression of about
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!)00 feet-great care w-as taken in filling it, and the air-valves were carefully watched. Tltese air-valves sllowed action on that side only from
whicll the pipe was filled; when the column of water rose to the point
of dischar~c not a siugle air-bubble could be perceived, and the water
decanted gently and without a ripple. As the danger of accumulation
of air was only feared for pipes conveying water under enormous pressure, the experiment cited above must necessarily dispel all false theories, and it must be acknowledged that the only question in the conveyance of water through pipes is that of sufficient strength of the pipe to
stan(l the pressure of the water, be the vertical height 500 or 5,000
feet.*
Thus the field for hydraulic operations is immensely enlarged ; almost
all gra,~el deposits are accessible, no matter at what elevation they are
found, aup the production of gold will keep pace with the deYelopment
of other great industries of the country.
Legi:-slation.-The Congress of the United States and the lrgis1ature
of California have done much by passing wise laws fur the ptotection
and encouragement of mining interests; and it is to he hoped that
fnrther protection aud facilities will be granted where justice and good
sense recommend them. How necessary more legislation to protect the
great hydraulic mining interest will be must become evident when the
unavoidable consequenees of hydraulic mining are duly considered.
The whole process of hydraulic mining tends to remove mountains of
auriferous gravel deposits from their natural position and to transfer
their bulk to the valleys below. Where water-courses, like the Yuba,
Feather River, American River, and other large tributaries of the Sacramento River are the first recipients of the debris and tailings produced by hydraulic mining, the danger of a serious blockade of the flow
of tailings is, to a great extent, removed by the floods, which generally
occur every winter season, and culminate, as experience ha~ shown, at
least once in ten years, in an immense rush of waters.
These floods clear the rivers to a great extent, and wash the accumulation of tailings into the Bay of San Francisco, and perhaps into the
Pacific Ocean. But where such water-courses are entirely inaccessible,
and where only small streamlets (generally known in California uuder
the name of "dry creeks," carrying great volumes of water <luring tlw ,
rainy season, but altogether dry in summer and fall) are the natural
outlets, or where even these streamlets are wanting and artificial outlets have to be made, serious questions about the deposit and accumulation of tailings arise and threaten to cripple one of the most important
branches of that industry, to which California owes her rapid rit:;e and
wonderful prosperity.
Since the lands of the United States were thrown into market, farming locations have been ma(le in closest proximity to the mines; in fact
alongside of those ''natural outlets" which had been used for many
years prior as the recipients of tailings, an unfortunate rivalry ha:-1
arisen between the mining and farming interests of the State; some of
the most influential newspapers of the country unqualifiedly pleaded the
cause of the agriculturist, and the miner was represented as a mere defacer and destroyer of the face of nature. When it is considered how
immense is the area of agricultural laud, and how limited, comparatively, the extent of mineral land, it seems surprising that such antagonism should arise, or that all legitimate means are not used to remove
the causes of irritation.
"The tl'Onble arising from air, as well as tbe danger of a collapse by a vacuum, will
be discussed later.
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It is evident hydraulic mining necessarily creates an immense flow of
debris or tailings, and, therefore, tllis modus of mining requires not
only the introuuction of great quantities of water, through long and
c08tly ditches, or the boriug of long tunnels, equally expensive, but also
facilities for the deposition of the debris or tailing:S in whatever natural or
artificial outlet and place of deposit is offered. If, therefore, this place
of deposit for the tailings is deuied, hydraulic mining is at an end. On
tbe other hand, whenever the farmer receives his patent from the United
States he is sole master of his quarter-section, and can and must
protest against any trespass on Lis property. Should his property
cover the only outlet to the richest miniug reginn in Californi<:"L, and even
should this outlet &ave been used for twenty years as the recipient of
tailings, the farmer's right would not yield to any priority, and the only
way to dispossess him of his farm would be to buy him out at his own
price.
It might not deserve the name of hardship if the miner were called
upon, in a few isolated cases, to secure the legitimate pursuit of working his mines by paying enormous prices for land thus necessary to him;
but when whole townships would have to be acquired in this way, and
when farming locations were made more for speeulative than for agr.~
cultural purposes, such proceedings would become the most offensive
tyranny.
The proximity of these lands to some of the great gravel channels of
the country has enriched them more or less with fine gold, in such a
way that the question whether they are truly mineral or agricultural
may arise, and at the same time impoverislwd them by thick layers of
Yolcanic debris, sand, and other unfertile materials. Uommou sense declares that such lands, as a whole, are not fit for agriculture. Where
exceptions occur let them have their full weight; but even then it mnst
be uorne in mind that certain portions of the lowlands flanking
t~e great gravel-streams of California are as necessary to b.) draulic
mining operations as water or deep placers themselves.
The General Laud Office has withdrawn some of the lands in question
from market, an act of justice which deserves the highest praise; but,
nevertheless, these lands may be thrown open to entry again, and tllen
the question will arise.
The miner pleads that the lands are necessary to him as a place of
deposit for his tailings; that, in fact, withont ·tllem work in his mines
is altogether stopped; that millions of dollars have been spent in
improvements, and tllat these improvements will be almost a total loss
in case these lands are deeded away by the United States Government;
that the right of way for canals and ditches, granted by the United
StateF! Government. must necessarily include the right of in and ou.t;
that the water coming in is generally pure; that the water going out is
surcharged with tailings, and must necessarily commit damage of some
kind unless discharged into a stream large enough to carry all tailings
along; that the Government has granted this right of way over its own
laud; that the outlets for tailings were used under this authority 1ong
before the United States parted with the property, and that therefore
the right of way ought not to be alienated from the miner, and all
damages legitimately and necessarily originating from it ought not to
fall to his responsibility; and that a new disposal by the United
States of the lauds necessary as an outlet to the miuers would be an
act of injustice.
Could not these lands, worthless for agriculture but indispensable for
mining, be altogether withdrawn from market, leaving them open for
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all mining operations of the vicinity, so that no individual interest
could enter upon them~ Should a settler go upon these lands he might
do so at his own lJeril, reaping for the time the benefit of their use,
without being entitled to damages whenever the tailings overwhelmed
him.
Congress might appoint a commission of competent men to investigate aud report on the lands in question, and the farmer would rro
longer run the risk of settling in good faith on lands which would only
yield trouble and lawsuits to him; nor the miner fear to see his valuable improvements made worthless, or the proceeds of his mines swallowNl up by enormous payments for damages.
The question about the disposition or placing of tailings a&.sumes
such importance in view of the increasing hydraulic-mining interest, that
the writer has considered it his duty to point to the future with a warning finger.
The three principal requisites of successful hydraulic mining are,
first and foremost, a gold-bearing grav-el deposit; Recond, a~d not less
important, the facilities for outlet and deposition of tailings; third, an
abundant and permanent supply of water.
THE DEEP GRAVEL-DEPOSITS OF CALIFORNIA.

These deposits occur in basins, channels, or river-beds, differing in Clepth,
width, and length like the living streams, ponds, or lakes of tile present
day. The deposits themselves, consisting of gravel, drift, or shingle, sand,
and clay, differ in size of bowlders and compactness of the different
f:,t.ratifications, as well as in their composite parts. They consist of the
detritus of all classes of rock known in California, and have received
evidently their gold from the quartz, which appears either in bowlders
and pebbles, or in sand, throughout these immense deposits. Tlle
great and note<l channels* cot:ltaining those deposits run from north to
south, and are illdicated by gravel-ridges aml table-landR, the latter
very ofteu covered with lava, basalt, or other volcanic matter, such as
ashes and scoria.
Springs inside of the rim-rock are sure indications of a deep channel
or basin. The rim-rocks, or in other words the shores, or banks of the
ancient stream, must once upon a time have been high enough to confine the gravel-deposit within their limits. For instance, a graveldeposit appearing to-day in the shape of a table-mountain, must have
represented, in a former age, the shape of Fig. 3, and gained its present appearance only through the agency of water, which destroyed
those portions of rim-rock and gravel deposit lying outside the dotted
lines marked in the figure. The cause which partly destroyed the rimrock or shore of the channel, and left high plateaus or table-mountains
as isolated landmarks of the ancient gravel-stream, bas undoubtedly,
to a great extent, obliterated every surface indication of the existence
of such a gravel-deposit; or even destroJ·ed the last vestige of graYeldeposit and channel, by creating gorges for modern rivers~ which cross
the ancient gravel streams nearly at right angles, and many hundred
feet lower. As an instance, the table-mountain in Plumas County,
""Theories differ concerning the extent and direction of the gold-bearing channels
or depo~its. The latest, and probably the most trustworthy, will be found in Mr.
Bowman's chapter on The Pliocene Rivers of California. I have not felt ruyselfjnstified, however, in conforming the statements of this report to any one theory. The
chapter on California, and this chapter of Mr. Waldeyer's, reflect the opinions oflocal
observers and :1llthorities.-R. W. R.
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Fig. 3. A A, old rim-rock; B B, pipe-clay; C, bed-rock, or bottom ~f channel.
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known as Walker's Plains, and the table-mountain near Cherokee, in
Butte County, both of the same formation as to gravel-deposit, &c., may
be cited. These two table-mountains were once evidently parts of the
same great gravel-stre.am, but are at present separated by a distance of
about thirty miles, and by gorges of more than a thousand feet depth,
forming now the beds for the West Branch and NorthFork, both tributaries of Feather Rhrer. The practical miner bas known for a long time
that these deep gravel-streams may be discovered by following the presumptive course of the ancient river, though all outward indications
have disappeared; and, to sanction the view of the practical miner,
and, at the same time, to show bow beneficial is the application of
science, it may be added that only recently valuable deep-gravel deposits were developed, indicated by the geological survey of Professor
Whitney, though hidden under m·ountains of apparently valueless
detrital matter.
Adaptability for hydraulic operations.-Almost all gravel·deposits are
fit for hydraulic operations, provided they are gold-bearing and will
admit of those improvements which are essential to this class of mining, to wit, sufficient outlet, a place of deposit for tailings, and
abundance of water. After gaining the certainty that these requisites
can be obtained, the miner may go to work to open his mine, confident
of success. If already other mines are worked in apparently the same
gravel-deposit, be may be pretty sure to find the same stratifications of
gravel, cement, clay, sand, &c., and he must then judge for himself
wlletber it will be ad'\"'isable for him to drive at once a tunnel, or to
ascertain first, by shaft or incline, the depth of the basin or channel.
Should the nature of the ground admit the sinking of a shaft or incline, it would be adYisable to do so, since even after a tunnel is completed, water introduced, and everything ready for hydraulic operations, the opening of the mine will haYe to be done either by shaft or
iucliue. It is, however, very often, and particularly in those deep
gravel-deposits which were never submitted to drainage~ a costly and
difficult job to sink a shaft or incline, by reason of·tbe qui<·ksand and
loose gravel. The miner must therefore consult the extent of his means
before he ventures upon hazardous operations.
The character of these ancient deposits; generally spealdng, is the
same. Though they may difter in the hardness and compactness of the
gravel, or may have been disturbed by local influences, still there is a
prototype, the description of which may fairly apply to all. The oldest
gravel-deposit found in these ancient channels is that drift deposit
known under the name of the ''blue lead."
The blue lead.-This deposit is always found deepest in the channel
and nearest to the bed-rock. It is composed of bowlders of serpentine
rock, talcose slate, and, in· fact, of all other rocks belong·ing to the slate
family; besides this, of quartz in bowlders, gravel and sand, with an
admixture of clay, the presence of the latter being always considered
a favorable sign for richness. The whole mass is of a color varying
from blackish green to indigo blue. The quartz, though originally of
pure white, is tinged blue, anu neither washing nor exposure to air \dll
discolor it.* Very often a deposit of huge bowlders, rather rough and
*Mr. Waldcyer's description of the blue lead is contradicted by some other observers, who say that the blue color of the lower deposits of auriferous gravel is due to
the existence ofprotosuiphides and protoxides of iron, which change on exposure to the
air, turning red. They say also that the line separating these two colors in the deposit
is not one of regular stratification, but irregular, and dependent upon the access of oxidizing agencies. Also, that the bowlders of the blue lead become ';rotten" by ex-

posure.-R. W. R.
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angular and intermixed with only a little gravel, is found near the
rim-rock-a mass resembling very much a moraine, and of no value
mining purposes. This deposit, however, will slope down toward the
center or depth of the channel or basin, and the regular blue lead will
appear on the top of this "moraine~" sometimes only a few inehes in
thickness, but g·ainiug steadily in size in the same ratio as the ''moraine"
diminishes, till finally the bed-rock is reached by the blue lead, which
may have gained a thickness of 40 feet or more.
This blue lead is found in deposits rising from a few inches to over a
hundred feet in thickness, and is generally considered the richest and
most reliable gold-bearing deposit in the country. Though tightly
packed, it can be easily removed by the pick, and affords, therefore,
under proper circumstances, an excellent material for hydraulic operations.
Blue cement.-There are exceptions, however, to this condition. We
find this deposit sometimes changed into the hardest kind of "blue cement, yielding only to the constant application of drill and powder.
This cement is generally very rich, but bas to be submitted to a crushing process in mills, similar to quartz-mills. In such cases the hydraulic
process can therefore only be applied till this blue cement is encountered, but it produces a double benefit, extracting not only the gold from
the upper strata,~ but also freeing the blue cement from all incumbrances,
and making thus its breaking up a comparatively easy matter.
Rotten bowlders.-Next to the blue lead or cement a yellowish or reddish gravel is found, generally very rich. It is tmown in some localities under the name of rotten bowlders, and is composed of quartz,
gravel, and "bowlders of clay-slate. This deposit is from 5 to 25 feet in
thickness, in some localities even thicker. It is rather soft and easily
worked, and consequently excellent material for the "hydraulie."
Upper· grwvel.-The. blne lead awl the yellow gravel, or rotten bowlders,
next to it, are the principal gold-bearing strata; still, the deposits of
quartz, gravel, and sand overlying these in lluge masses, contain fine
particles of gold, known as flour-gold, in sufficient quantities to make
the working of these upper strata sometimes very remunerative.
These <lifferent deposits gain their full chal'acteristics only toward
the deeper and more level'portions of the channel or ba~in, and are less
pronounced toward the sloping river or shore.
Quick.sanrl.-As on the bars of the present rivers, great bodies of sand
are found on the sloping rim-rock, which, under the influence of water,
become quicksand and form the greatest obstacles to the sinking of
shafts or inclines, whenever found. This sand seems to be nothing but
crushed quartz, and yields in many instances small particles of gold.
In hydraulic mining it is rather an advantage, as it offers no resistanc~
to a stream of water and facilitates the caving of any superincumbent
strata.
Iron cement.-Small streaks of a very hard, brownish cement, generally called iron cement, from 1 to 2 inches thick, may separate tbe different gravel-deposits mentioned above. These cement-streaks are easily crushed by the falling bank or a blow of the sledge, and thus disposed of.
Pipu-clay.-In almost all deep gravel-deposits a sedimentary deposit
is found, which is known under the name of pipe-clay. This deposit is
generally found in huge masses near the rim-rock or shore of our deep
gravel-streams, and is evidently the sediment ofimmense bodies of muddy
water. Fortunately that substance, which ha~ really the characteristics
of clay, and desen'es its name, is very rare in our mines and only occurs
in small layers. Even thus, it is troublesome and hard to dispose of, as
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water will not dissolve it, but turns it into a pasty, tough substance,
yielding only reluctantly to the pick.
Tbese mud-deposits, however, known as pipe-clay or joint-clay, break
nuder the shock of a blast into fine pieces, dissolve in water, aud haYe
generally a worse name than the;y deserve. 'l'heir position is always
close to the rim-rock and their bulk disappears toward tlJedeeper and more
Yalua ble parts of the graYel-deposit. To account for these facts it will
be necessary to look into the origin of this so-called pipe-clay. It must
be evident that the immense gravel channels of California were filled by
Jleriodical floods, occurring through long ages; furthermore, that from
time to time, and particularly 'ivhen the rush of the waters temporarily
had lessened or almost subsided, great blockades in the ancient channels took place, keeping the remaining waters back and thus forming
lakes. During such ternporar.v inten'als bodies of mud could settle
upon the underlying gravel, and, reaching from shore to shore, form in
time the deposits now called pipe-clay or joint-clay. Any succeeding
flood, carrying with it masses of gravel, sand, &c., would n('cessarily
make a new channel in this mud deposit, destroying the middle portions of it, but leaving both shores comparatively intact. This explains
tbe occurrence, near the shores, of masses of pipe-clay, which, as experience has shown, almost disappear deeper in the channel .
.riTE OPENING OF HYDRAULIC ]}'liNES.

'l,he great gravel-deposits fit for hydraulic mining rest in chann(~ls or
of unknown depths, and it is evident that, uul('SS the depth of
tbe channel can be ascertained beforehand, certain risks have to be
taken in boring the tunnels, indispensable for almost all hydraulic operations. In tlle principal hydraulic mines iu tlle State early operations
werr commenced from the easiest point of access, without much regard
to tue lasting sufficiency of the "open cut" or tnnnel. The natural
consequence was that only a small portion of the mine could be worked
by existing facilities; the graue had to be cut down from time to time,
and iu most cases the constant improvements absorbed or exceeded the
whole production of the mine.
'rue expenditures for opening a hydraulic mine, furnishing it with
sluice-boxes, under-currents, &c., besides the introduction of water,
generally amount to many thousands, perhaps hundreds of thousanus
of dollars, and only a large area of hydraulic mining-ground will warrant snch an outlay. There should, therefore, be ·a reasonable proportion between the estimated outlay for improvements and the miningground. at command. Much can be done by the consolidation of different
interests. A plat of hydraulic mining-ground, representing from eighty
to two hundred acres, constitutes a security for any capital which can
legitimately be employed in its improvement.
Location of tunnel.-This should be low enough to work the whole
body of mining-ground. If the depth of the channel can be ascertained
by shaft or incline it will be the best policy to do so ; if, however, too
many difficulties, such as quicksand, or too great a depth of ground,
interfere,* it will be better to choose at once the lowest point attainable
ba~:;ins

*In speaking of the difficulties connected with the sinking of shafts or jnclines it
will be proper to mention here that it took over four years in time and $75,000 in
money to sink an incline on one of the great gravel "leads" in California, owing partly
to ridges of hard rock rising in waves on the sloping rim, but chiefly to beds of quicksand and loose gravel lying on the sloping rim-rock, and bursting here and there through
the "face" under immense pressure, throwing from time to time as many as a thousand car-loads into the excavated part of the incline. However, the object was accom,
and the firin bottom strata were reached.

398

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

for a tunnel, always~ howe-ver, with due regard to sufficient fall from the
mouth of the tunnel for a long line of sluice-boxes, with under-currents,
dumps, &c.
In choosing this starting-point for a tunnel, not only the probab1e
depth of the channel must be taken into account, but also the fact that
tlle uecessary grade of the tunnel, say from 3~ to 4 feet per hundred, will
reduce its depth, for each additional thousand feet, 35 to 40 feet.
Hence, if the extent of the claim to be worked is considerable, say 2,000
feet on the chanuel and 4,000 feet aeross it, and the tunnel, as is generally the case, runs across the channel, it will be necessary to haYe the
tunnel in the middle of the channel, at least 40 feet lower than the bedrock, or bottom. This is illustrated by the subjoined diagram.
It wi1J be seen that the dotted line toward D E, on the left side, is
still somewhat in the bed-rock. 'J'his is desirable, not only fur the lateral extension of the mine, but also for the reason that sluice-boxes, at a
reasonable depth in the bed-rock, always facilitate the work in a hydraulic mine, offering chances for grades in all directions to wash the gravel,
&c.
Size of t~tnnel.-This must depend to some extent upon the required
work 1 tbe quantities of water at command, and the length of the Heason
annually during which the water lasts. Tunnels 5 feet wide and 6 feet
high were considered in former years sufficiently large for any purpose,
but since bydraulic mining has been conducted on a much larger scale the
size of tunnels, in heigbt and width, has increased accordingly. They
are now generally constructed 7 feet wide and 8 feet high for single runs
of flumes or sluice-boxes, and in those mines where there is a sufficient
quantity of water for eight or nine montbs in the year,.and where theremaining three or four months can be used for a thorough cleaning-up,
repairing, &c.
A tunnel of sueh a size, with a 6-foot flume and 4-foot grade per hundred, would admit the use of 2,000 or 2,500 inches of water; the size of
tunnel may be reduced if the supply of water is much less, other conditions being the same. For mines which possess a lasting supply, say
2,500 to 3,000 inches the whole year round, a much larger size would be
desirable, admitting a double run of sluice-boxes, and thus an uninter~
rupted washing.
In former years, the idea of running a tunnel 12 feet wide and 9 feet
high might have deterred the boldest; but at the present day, when
the diamond drill bas come into use, such undertakings can be prosecuted with a comparatively small additional expenditure and no loss in
time. It has been found that it takes almost as much time to remove
the fragments of stone excavated by the diamond drill as for drilling
and blasting; and in consequence, the diamond drill 'is only employed
for half the time in tunnels of limited size. But where, after the blasts
are exploded, the drilling-machine can be adjusted again, without interfering with the car by which the fragments of rock are removed, a tunnel of double width can be run in the same time.
Grade of the tunnel.-This depends partly on the quantity of grade to
spare. Where there is plenty of fall, a liberal grade, say 6 incl.1es per
12 feet, or about 4 feet per hundred, ought to be given.
More grade in large flumes becomes dangerous for the pavement of
the flume; a 6-inch grade will not only carry off any desirable quantity
of gravel, &c., but materially assist 1 by the very rapid motion produced,
in the breaking up of the gravel and liberation of gold. vVhere the fall is
more limited the grade may be reduced to 5 inches in 12 feet, or 3~ feet
per hundred. Whenever less grade has to be applied, difficulties in the
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removal of the "pulp," and particularly of larger stones, will arise, and
many hands will have to be employed to push the material along.
Line of t~mnel.-Tbis should be perfectly straight wherever practicable, in order to facilitate not only tbe general flow, but also the measurement and calculation of all those points, the correct location of 'vhich is
necessary. Underground measurements of curves are for the simple
miner extremely difficult; the magnet loses its Teliability, being disturbed by the iron in the bed-rocko;;:, and generally a ''tapping in tlle
dark" ensues. Due attention to the straight line in tlw tunnel will
avoid all these difficulties, and insure, besides, the shortest distance.
Gene·ral considerations.-It is not advisable to open a hydraulic mine
too close to the rim-rock. As already remarked, great bodies of quicksand lie close to the rim-Tock; moreover, the occurrence of pipe clay,
and perhaps the want of rich "pay-gravel," may combine to render the
work tedious, unprofitable, and discouraging; and, finally, the miningground brought under control will be comparatively insignificant.
In the diagram given the tunnel A B ought to ba\e been prolonged
at least to the point D before being connected with the gravel-deposit.
The chimney B C admits only the working of the deposit lying between
0 and E, which, for the reasons stated, is of but little -value. It will be
acknowledged by most of the managers of hydraulic mines, that generally
either too little importance has been attached to the point where the
mine was opened for work, or that an undue outside preRsure and a
cry for dividends have forced the adopt.i on of half-measures against tbe
soundest argument, and that labor and time have been wasted in many
instances by the inordinate desire of saving both.
The chimney.-The advisability of extending the tunnel well into the
basin before ''tapping" the latter cannot be disputed. If a shaft or incline has been sunk to the depth of the channel or basin, the terminus
of the tunnel can be decide<l upon according to the knowledge gained.
\Vhenever this point is reached, it will be necessary to pierce the bedrock intervening ·between the terminus and the gra-vel-deposit in tbe
channel, by a "chimney"-either a vertical shaft or a slope. This
chimnev must be started in such a direction as to strike the t>ottom of
the shaft or incline. Should water have collecteu in the latter it must
be removed by pumping before a connection is made.* '\Vant of care in
this matter has caused much lamentable loss of life.
0 himney without shajt.-Should, howe-ver, no shaft or incline exist,
and shouhl the condition of the gravel-bed overhead be unknown, the
greatest care must be taken in making the attempt to break through.
As before remarked, great bodies of sand lie in the sloping rim-rock,
before the solid bottom gra-vel is reached. This santl is in connection
with loose gravel-deposits overhead, and becomes qu,ick under the great
pressure of water which always exists in deep gravel-deposits. (See Fig. 6.)
Whenever these sand-patches are entered without the greatest precaution,
immense rushes of water, sand, and loose gravel will occur, filling often the
largest tunnels in a few minutes. There are cases on record where the
labor of two or three years was lost, the greatest portion of the tunnel being necessarily abandoned, and a new direction, to the right or left, pursued. When, therefore, the attempt is made to run up a chimney from
.. If proper caution :mel skill are employed, the connection through bed-rock may be
safely made, I think, without pumping out the shaft. The question is one of relative
expense. When the diamond drill is employed, a long hole in aflvance of workinO'
would be the only necessary precaution. But in the absence of accurate surveys, and
in view of the usual recklessness of miners, Mr. Waldeyer's declaration, that the shaft
ihoul<l be pumped out, is justifiable.-R. W. R.
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the terminus of the tunnel into the unexplored channel above, the work
should be commenced to the right or left of the terminus, :::md be con·
tinucd on a convenient slope. The experienced miner will know, whenever the water increases in the seams of the rock, or when the seams turn·
Jellow, or the rock changes to a softer stratum, that the basin or channel may l>e only a short distance above. When these signs occur, it is
au visa ble to drill a hole far enough to test the thickness of the rock
intervening between the chimney and the channel. Should the drill
pierce the rock, it is easy to insert a thinner and longer iron rod to feel
the deposit above the bed-rock. If hard gravel is struck all will be safe,
and the chimney can be continued without any appn•hension; but if
water and sand are found, and the iron rod enters readily for 5 or 6 feet,
it will be better to abandon the chimney at once, and continue the tunnel. The presence of sand and water, or quicksand, indicates that the
depth of the channel is not reached, and that the most valuable gravelueposits lie deeper, and at the same time forewarns the miner of a great
danger, a rush of quicksand and loose gravel.
The diagram given herewith, representing a section of sloping rimrock, and the different deposits as they occurred in fact, will explain
itself.
Tbe chimney, if hard gravel is reached, should be continued, as befor~ stated, on a slope, as in this way the work can be more safely <lone
than in a vertical shaft. This consideration may be of little importance,
so long as the ground is hard and strong, but in softer strata, surcharged
with water, a slo.pe offers the only chance to proceed with saiety to a
certain point. When this point is reached, and a further progress barred,
it is best to secure the terminus of the chimney in snell a way that the
water can drain off, witbout giving the saud, or loose gravel, a cbance to
run. After tbis a careful survey must ue made to ascertain tbe exact
spot where a shaft from the surface down will strike the terminus of the
chimney. This is an easy matter when the tunnel is straight.
Shaft.-A shaft with square section, (say 4 by 4 feet,) to permit timbering, must be eommenced and worked down in tlle usual wa.y, as far
as circnmstanr.es will permit. If the drainage established through the
chimney is sufficient to .free the shaft from water, it will be comparatively
easy to g-o through sand and gravel and connect shaft and chimney;
but if this drainage cannot be established, or is not adequate, even with
additional hoisting of the water hy windlass and buckets, it is best to
procure an artesian·borer, and to make thus a connection between the
bottom of the shaft and the chimney. (The character of the ground
excluding the existence of large pebbles or bowlders, an artesian-borer
can be used to good advantage.) After this the shaft can be l>rought
down, but must be secured firmly against side· pressure b.r good framing
and planking.
First washing.-The connection once made between shaft and chimney,
sluice-boxes may be laid through the tunnel, and the fir&t washing of
"dirt" may commence. Thi•3 Ubgins by removing the upper sections of
timber out of the shaft, widening its mouth by pick, shovel, and water,
and tumbling and running the "dirt" and water into it, always, however, taking care not to choke the shaft or chimney. This process is
continuefl down ward, in the shape of steps, or terraces, as security
against cavings or slides. It must depend on the depth of the shaft,
as well as on the greater or less safety of the ground, whether a larger
or smaller opening of the shaft is to be made, since dangerous cavings
may occur in spite of all precaution. In this way an opening must be
made to permit the use of water under pressure. It must be left to the
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Fig. 6. .A, quicksand; B, red gravel, (firm) ; C, loose gravel; D, moraine; E, blue gravel; F, bedrouk. ( e p. 400.)

Fig. 7. Washing in benches. (Seep. 401.)
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manager of the mine to shape the chimney in such a wny that an easy
and uninterrupted discharge in the sluice-boxes is secnre<l.
If the main tunnel is to be continued farther it will be necesary to
leave enougll space between the starting-point of the chimney and the
thee of the tunnel to admit blasting operations. At the same time precautious ought to be taken to protect the blasters in the tunnel from any
accident arising from the possible blockade of the sluice-boxes or tunnel,
and the only safe expedient w1ll be to have not only a strong barrier
between the blasters and the sluice-ooxes, but also to have an independent way for ingress and egTess. This may be secured by widening the
chimney sufficiently to admit a strong water-proof box with a ladder,
by which means the miner can reach the surtace of the ground, without
interference from either the washings or cavings of the gravel from
above, or any blockade in the tunnel below.
It will be seen that the existence of a shaft or incline, before the conneet.ion between the terminus of the tnnnel and the basin or chcmnel,
is of great importance. If an incline exists, great facilities are offered
to employ hydrostatic power from tile lower part of the incline, as soou
as a moderate opening is made to the surface.
Upper worlcings.-Many mines are situated so favorably that the
upper strata can be worked without any expensive bed-rock tunnel. In
such cases it will be advisable, if circumstances permit, to commence
the working of tile upper strata at once, particularly if tbe gravel deposit lias a thickness of two or three hundred feet. In this wise a very
1veful and neeessary work can be accomplished pt>nding the construe . .
tiou of the deeper bed-rock tunnel; and perhaps a part, if not all, of the
cost of the latter may be earned.
\Vhen the gravel-bank rises to a greater height than 125 or 150 feet,
the work in a hydraulic mine becomes very dangerous, as tlle ruomentuul of any mass of matter falling from the high bank will carry it far
into the mine, endangering life and property.
To avoid these dangers working in benches is resorted to, and the
washing away of the upper .~tl'ata just me11tione<l thus serves three
beneficial o~jects: first, in producing the pecuniary means in support
of other works to be carried on; second, in lessening the depth of the
·haft to connect with bed-rock tunnel; and tilird, in leaving a ''beneb,"
which, under all circumstances, will be necessary in a deep gra,~el-mine.
Connection between tunnel and su17{ace.-The first opening of a h.vuranlie mine, as we have seen, is rather a tedious and expensive business; however, after a connection is once made between tunnel and
surface, other nec-essary improvements are easily accornpli~lled. For
in:stance, the chimney represented as running np on a slope may be, if
only short, changed into a vertical shaft, or, if lung, into terraces, so
that tile gravel rushing down may be subruitted to a crushing process,
which a fall of 20 feet or; more will create.
Where the bed-rock oetween terminus of tunnel and basin is of considerable dPpth a system of terraces will be more advisable tllan a
vertical shaft, for the reason not only that the sloping chimney is far
more easily changed into terraces, than into a vertical shaft, but also
that the danger of blockading or choking is greatly lessened.
The terraces ought to be constructed in such a way that the first fall
is tbe deepest, each successive one lessening as the tunnel is approached,
so that the last fall is not more than a common drop of two or three
feet, such as may be found on a line of sluice- boxes.
The diagram given represents a slope of 100 feet vertical height, cut
into terraces.
26M
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Feet

The first fall represents...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00
]'he ~eeond ............................ _........ ~ . . . . . . . . . . . . ~5
TIJe third...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
rrlw fonrth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
rrhe fifth ............... . .............................. '.. ...
7~
The sixth and last, into the boxe~:L ............ ~ . . . . . . . . . . . . . . . . ~~

100
Whether a Yertical shaft or a slope-in other words, a single drop of
100 feet, or a succession of drops of the same aggregate depth, will be
preferable, is a matter open to discussion. It seems that a succession
of blow·s, of less force but striking the matter to be crushed from different side:.;, must be more effectiYe tllan one \'ery strong blow. The
benefit of a drop of even a few feet on the line of sluice- boxes is
well known to the miner, and a repetition of such drops must necessarily cause the repetition of the benefit, which consists in tue crushiug,
stirring up, changing of positiou of the "pulp," and the consequent
liberat.ion and precipitation of tile gold.
By tlle time tile tnunel is reached the force of the seven1l falls or
drop~ is broken, aud a leap of 30 inche:s lodges the running mass in the
sluice-boxes.
Connections 'With old worki1?gs.-The foregoing remarks about the
opening of hy(lraulic mines refer chiefly to those mines or gravel deposits which, haYing neYer worked before, offer all th'e difficulties ot
uew and undrained ground. vVheneYer other mines have been workrd
in the sa.me deep gra\el-deposit, :md a neighboring claim bas reached
its boundaries, thns setting free one side of the gravel-bank, wbielt
shall be submitted to the hydraulic process, the tunnel can be connected with the free side by large drifts, com;tnicted on a grade sutfi<.rieut to receh·e sluice-boxes. These drifts must be placed deep enongh
jn the bed-rock to permit the washing of the gravel into the sluieeboxt'S from all sides.
lt mu::;t be horne in miurl that, under the conditions mentioned, tlw
Yery gravel bank through wilicll these drifts or cuts run will ba,·e to
ue washed away, and the closiug np by cavings of the mouth of oue or
tlte other drift can llardly be avoidt>d.
In the diagram g·iveu an open gravel-bank is represented, from which
thrt:>e drifts (Nos. 1, ~, 3) run toward the point o, where they :ue eonnected with the mouth of the chimney (here changed into terraees)
wilich leads iuto tlle deep bed rock tunuel, A B. rrhe washing in thi:-1
hydntnlic mine would have to be comruence<l lrom the open bani~ toward point o, and the gravel would have to run through either of the
thret" tlrifts, 1, 2, 3.
It will be easily seen that the closing np of one or the other of t bt•Re
drifts ('au hardly be aYoided, and it is therd'ore necessary to keep always at least one opeu, to permit the cleariug aud OIJeniug of the mouth
of any close<l-up drift.
For instance, <lr;tt8 1 and 2 are closed; it will be ne<'essary to "·ash
the matter which closes the mouth of drtlt 2 iuto drift~, and, attPr this
is acco.nplished, to wash the matter which closes drift 1 into drift 2,
and 'llice versa.
The force of the water will ea~ily accompli~h this, provided tlw drifts
are deep enough in the bed-rock to keep all tlw caving matter ou a
comparatively higher plane.
The !Jest way to clear a mass of caved matter from the mouth of a
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:Fig-. 8. Slope cut into terraces.

(See pp. 401, 402.)

"Fip;. 9. Gran•l-bank, with three dlifts; A B, bed-rock tunnel

(Seep. 402.)
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drift is to wash a small channel' close to the gra,el-bank, so that the
caved matter itself forms a wall and barrier on the outside, confining
thus the water and gravel-work to a small stream. In this way an
· opening is soon made, and the bulk of the caved matter can be dispatched through the drift whose mouth was cleared.
THE WORKING OF HYDRAULIC MINES.

This is done by the power of water and powder. The power of the
former depends on its quantitv, and the pressure under which it can be
applied. It is therefore most desirable to have the suppl,ying ditch, or
reservoir, not only at a high elevation above the mine, but also in its
close proximity. The first condition insures a great hydrostatic pressure; the second a short line of feeding or conveying pipes.
To give an idea what a powerful agent water can be made under
pressure, it may be stated that a quantit.y of water, equal to a thousaud inches, miners' measure, and yielding 1,579* cubic feet per minnte,
can be discharged under a pressure of from 275 to 300 feet, through a.
6-inch nozzle, with a velocity of 140 feet per second, and in a quantity
of 1,645 pounds, for the same length of time. Such a quantity of
water uninterruptedly strikitfg the bank, with one-tenth of the velocity of a cannon-ball, must necessarily do great execution, and suffices, in many iustances, to produce the caving of the gravel-bank,
without resorting to bank-blasting.
After a hydraulic mine has been opened for washing operations, a
long line of sluice-boxes, with under-currents, grizzlies, &c.,.laid down,
and water under a high prm;sure connected through an iron pipe with
oue of the improved hydraulic nozzles, the real mining work can commen<"e. The descdption of the different mechanical appliances will be
given further on. At present the operation itself will be described.
A single hydraulic nozzle, connected by an iron pipe of any length,
with a distribnter·-which latter is again connected with the ff:'ediugpipr, receiving the water from the bulk-bead of a ditch or reservoir-has
beenplacPdat a safe distance from the gravel bank to be washed. A screw,
attached to the distributer (for the purpose of opening or shutting a
gate commanding the connection atH.I flow of watl-'r betweeu the distributer
an<l the hy. raulic nozzle,) is turned, and a stream of water issues from the
hydra,ulic nozzle. 'fit is strram increases in size aml strength as the gate
opens more and more, and after a few miuutes a hod.Y from 5 to 7 iuciles
in diameter, and represeuting from 500 to 1,000 inches, pla,Ys with magnitieeut force against tbe opposite bauk of graYel. The water issuing·
from the nozzle is to the toueh as hard as a bar of steel, and r<'taius,
wbeu thrown from a good uozzle, its c,Ylindl'ical aud condensed slutpe,
till it strikes the gravel-ba11k. The effect of this lance-thrust of water
against the bank is soon visible. At tbe first shoek, a thousand ra.vs of
water fly in all directions; a little later, the lance has buried itself <leep
in tlle bosom of the bank, au<l tile water boils an<l hisses over the lips
of tbe aperture, carrj-iug with it gra \'el, ~and, clay, and whatever matter may be at baud. 'l'be opening wid(-'ns; flakt>s of gravel tumble in all
direetions; an arch, wide and dePp, is made in the gravel-bank. The
11
jambs'' of the arch to tlle right aud lt-tt are demolisl.ted by turning the
jet of water upon them, antl tile first H cave~' in the hydraulic mine takes
place.
"This is less than the amount usua\1~7 given in calculations of the ruiners' inch. I
presume Mr. Waldeyer has applied the ''coefficient of contraction," which is, for a
stream flowing through a horiZJontal slit, about .625.-R. W. R.
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The caved material is washed into the sluice-boxeR, good care being
taken that an even flow is maintained and that the boxes are not overcharged. Pieces of hard gravel, clay, &c., too large to be washed through
the sluice-boxes, must be reduced to smaller fragments by either tbe
pick or the blast. For all such material as can be perforated by the
churn-drill or auger, the process of blasting with giant powder No. 1 is
considered the cheapest and most effective. Rocks and bowlders, too
large to be sent down by the sluice-boxes, must be first broken up. It
is to be presumed that as yet room is wanting to stack tllem in piles on
the ground.
When sufficient clearance has been made to leav~ ample space for the
deposition of heavy bowlders, tree stumps, and other rubbisll, either a
derrick, or wheelbarrow, or cars can be employed to remove such objects to the place of deposit. EYen with abundance of room it will be
ad Yisable to go systematically to work and keep certain order in the
arrangement. This plan will accustom the workingmen to dispose at
once of any incumbrances for good and a.t the right place, and will saYe a
great deal of work in the long run.
In working a hydraulic mine it must be the aim to secure as soon as
possible a brge open front, so as to occupi two, three, or more hytlraulic
nozzles, according to the supply of water and general capacity of the
works.
These different by,1raulic nozzles, being supplied from the same distributer, can open a "cross-fire" upon any point within 200 feet from
the nozzles and thus do excellent execution.
Fig.10 represents the gra-vel-stream as fal1ing into a chimney through
.the interyening bed-rock, and so into the tunnel below. It will be seen
that cuts may be opened into the chimney from all sides, and can be
deepened as the gravel-bank recedes and the first grade is absorbed by
distance.
Should the surface of the gravel-deposit be covered by a growth of
brush-wood or tJ:ees it will be necessary to remove this material by cutting it down and llauling it off the ground, or piling it up and setting
tire to it.
Bank-blasting.-This is resorted to either when the gravel-deposit js
so hard that it will not readily yield to the jet, or when the graYel-bank
is so hig·h that the hydraulic nozzle cannot with safety (on account of
eaving) be brought close enough to the bank to do good execution. The
blasts may either be placed in drifrs with one or more cross-drifts, (T,)
or in shafts with a cross-drift in the bottom, (.L,) or in shafts with a
wider bottom (in the shape of a bottle, the shaft forming tbe neck of tbe
bottle.) The latter are generally used to blow np patches of bottomgrav~l.
The quantity of powder used depends necessarily on the quality and extent of the ground to be blown up, and yaries from a few kegs
up to two thousand. Even larger blasts have been and will be made, as
occasion requires. A keg of powder contains 25 pounds.
vVhen a bank is from 80 to 100 feet high the main drift should be 100
feet long, so that a reasonable proportion may exist between the resistauce offered by the top pressure and the lateral or front pressure. Thus
a general upheaval results, and neither a blowing out of the front nor a
partial blowing up of the top. 'fhe main drift should be 3 feet wide and
4 feet high, or as small as it can be worked. The side-drifts or " Ts" can
be made a little larger. To secure a goo.l effect, it is necessary to use
about 600 kegs of powder for the blast, placing the contents of 400 kegs
on the cross-drifts at the terminus of the main drift, each arm being
from 45 to 50 feet long, and the contents of 200 kegs in the cross-drifts,
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located about 65 feet from the month of the main drift, each arm being
We sllall thus have the accompanying figure.
This blast fired by an electrical apparatus all(} ignited simultaneously
at twelve or sixteen different points, wiil in a1l probability dislodge aiHt
crumble an area of ground equal to t~at inclosed by the dotted line, represt>nting from fifty to sixty thousand cubic yards.
The powder slwuld be emptied in long boxes placed in the differeut
side-drift~, and electric fuses should be iuserted, at proper distances, at
least one for every forty or fift.y kegs of powder, which would insure the
simultaneous ignition and complete combustion of the gunpowder ami
develop thus its whole force at once.
In Fig. 1~, repre~enting the same proportions as Fig. 11, twelve elc<·tric fuses are inserted in the different drifts. These fuses are marked in
the circuit of the leading wire and are buried equidistantly in tbe
powder. The main drift, from the point where the first cross-drifts intersect, that 1s, for a distance of 65 feet from the mouth, is safely close( I
ty first making a barrier of timbers across the main drift, where the
interseetion takes place, and then filling· the main drift witll saud and
fino gravel tightly to its very mouth. The blast is now ready for explosion.
The blasting-apparatus being established at a safe distance, and the
two leading wires attached to it, the crank of tbe frictional apparatus is
turned in this instance 22 times· to the right, and then reversell for·
about 6 inches, when the discharge of all the fuses takes place at the
same moment. It is laid down as a rule that ten turns are taken for the
first fuse and one for every addit.ional one.
vVhen greater areas of ground thau that mentioned above arC' to be
blown up the main drift must te extended, ami additiOnal and longer
cross-drifts must be made. The powder must always be uistribute<l
with regard to the work it will have to perform; a little experien<.:e an<l
better acquaintauce with the deposit to be blasted will soon lead to the
proper treatment of the ground.
However, as a general rule, it may be said that a strong charge
of powder should be employeu. The extra expense for -]10\nler is
easily repaid by the thorough breaking up of the gTound, secm·iug- not
only a greater yield of gold, but lessening also the manual labor to such
au extent that the cost of an adrlitional hundred kegs of powder, or any
proportion thereof, becomes insignificant..
Shafts with a .1 in the bottom are excellent for high banks, an<l ban~
all the effect of ul'ift-blasts. Besides this, it i~ much easier to till or
tamp them than a level drift., as the material extracted from them is
deposited round their mouths, and can readily ue thrown back as tamp30 feet long.

ing.

To secure from injury the insulated wire, which is to be connected
with the blasting apparatus, it is advisable to cut a little groove for each
wire, leafliug from each arm of the cross-drift to the mouth of the shaft
or main drift.
In case water slwuld be fonnd in the drifts or shafts it is necessary to
nse for the powder boxes made water-tig·ht with the help of tar. The
lids are perforated with gimlet-holes for the admission of tile fuse.
After the fuse is inserted the lids are placed firmly on the boxes, either
with screws or wooden wedges, and the gimlet-boles are closed either
with wax, soap, put.ty, or even clay, leaving e,·erythiug well protected.
To blow up patehes of bottom gravel 10 to 20 feet deep, bottled·shaped
shafts are used. These are sunk from 4 to 5 feet in diameter to the ne-
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cessary depth, say 18 feet, and their bottom is widened all round from 2
to 3 feet beyond the original periphery of the shaft.
The powder is placed in the lower excavation all round. In the center a laye!' of heavy rocks is placed, to be the basis for the filling or
tamping material, and to prevent the latter from entering the exca,-ated
part. The shaft is tamped and the explosion takes place with generally
an exct>llent result. rrhe ground will be crushed from 15 to 20 teet in
every direction from the shaft and will yield readily to the hydraulic
jet.
Giant-powder blasts ha,·e been tried in several hydraulic mines with ·
great success, aceordiug to the published reports. Giant-powder No.2
i8 used for this purpose.
In drifts, as represented in Fig. 11, very likely 2,500 ponnds of giantpowder would ha,ve to be used, placing the same in lots of 500 pounds
each at different points. For instance, 500 pounds would be placed at
the end of each of the arms of the upper T and 500 pounds where the
main drift intersects; furthermore, 500 pounds in eacll of the arms of the
first T (65 feet from mouth of main-drift.) Every lot of the giantpowder must he tamped in very tightly, so that no space for air remains.
The discharge is made by the electrical apparatus, as already deRcribed.
·
In all blasting operations, from the simple hand-drill blast, removing
only a few hundred pounds of rock, to the bank-blast, removing thousands of tons, a careful calculation of the strong and weak points in the
material attacked should precede the placing of tile blasts.
W .ATER·DITCHES.

The ditches of California are the great arteries which bring life to the
mines. Their even and constant flow secures a healthy and vigorous
state of industry, while the dearth of water in the mines throws a pal1
over the business world of Oalifornia, money becomes tight, and hard
times are the consequence.
The engineering skill displayed in the construction of ditches in this
State is of the highest character, accomplishing the most daring feats,
hanging flumes on steep, rocky bluffs, and crossing gorges of a thousand
teet in depth; and it must seem almost a presumption to inquire whether
any improvements can be suggested.
Leaving the answer to this question open for the time, we will try to
state the rules and conditions which justly have governed the constructions of ditches.
Location.-The first among them must be the ample supply of water
during all seasons of the year. When this Rteady flow can be secured,
twen at a greater outlay of money, let it be done by all means. The
winter supply of water is well enough, but the summ& supply is far
preferable, as the working of a hydraulic mine then has the advantage
of long days, mild weatber, and water made almost tepid under the rays
of a bot sun. The latter point is the most important, as the quicksilver
catebes the gold far more easily at a high temperature than in cold
weatlter. The yield of gold, therefore, increases always in the summer
Heason, other conditions being equal.
.
The second condition must be the high elevation of the ditch. A ditch
of high elevation commands a greater field of usefulness, as it may supply mines for which it was not constructed, when the original mines are
exhausted. Besides this, the increased hydrostatic pressure is always
valuable.
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The snow-line should be avoided, if practicable; but snow-sheds can
be constructed, though in some regions this might involve a great expenditure. Pine boughs, laid thickly across sleepers from bank to bank,
have been used with good effect, as the snow rests on them and forms
finally an arch, supporting itself.
A third important point is to secure all the small water-courses on
the line of the ditch in such a way tllat they can either empty into the
ditch or run over it, according as their water is needed or not.
A. fourth important condition is the abundance of waste-gates, and
their location in places wllere the discharge of water cannot wash the
ground below the ditch, so as to produce a slide. This will permit the
prompt draining of the ditch whenever a break makes it necessary.
Fiftllly, the building of flume-s should be avoided so far as practicable,
since they are liable to be destroyed b.v fire. When tlley llave to be
built, care should be taken to cllar well the bottom part of the supporting posts or sleepers, so as to prevent the rot. The settling of flumes,
due to the gradual decay of the bottom of the posts, or the sleepers
upon· which they rest, causes a great deal of annoyance.
Experience bas shown in many cases that the above-mentioned rules
deserve close attention in choosing a route for a ditch, as the advantages
or disadvantages pointed out can be weighed carefully beforehand.
Oon.~truction.-The building of a ditch can commence after a careful
surYey bas been made. A grade of 10 feet per mile (three-eighths inch
per rod) ought to be established by the survey, as this grade has proven
itself the most convenient for the conveyance of water, securing an excellent flow. without endangering the banks of the ditch. Tllis grade
must be adhered to strictly, and under no circumstances must it be lessened at one point and increased at another, since tlle flow of water, onee
checked by less grade, cannot be regained by increasing the grade at
another point. The ditch in such a case would have to be widened.
Iron pipes.-In the construction of ditches not only open ditches and
flumes ar-e resorted to, but also tunnels and iron pipes, the latter to convey water across depressions in th~ ground too deep to permit the construction of flnmt:'s.
If, therefore, deep depressions, or gorges, have to be crossed by iron
pipes, (inverted siphons,) it will l>e necessary to haYe the ditch high
enough at the point where the water is discharged into the pip~ to allow
a, sufficient ''bead," not only to overcome the friction, but also to secure
enough hydrostatic pressure to force the water rapidly through the pipe,
which, of necessity, must be of far smaller dimensions than tlle dit;charging ditch.
The resi~tance of the friction in the pipe of the Spring Valley Canal
and Mining Company, crossing the west branch of North Fork of
Feather River, near Cberol{ee, Butte County, is considered equal to 20
feet of "bead," (hydrostatic pressure.)
This pipe is ahout 14,000 feet long, and bas a diameter of 30 inches.
Its Yertical height on the Yankee Hill side, where the water is received,
is 980 feet above the lowest point of depression, and its vmtieal height
on the Cherokee sides, where the water is discbarged, is 830 feet aboYe
tlJe lowest point of depression. It has, tllerel'ore 1 a "hea(l," or hydrostatic pressure, under the uecBssary supply of water, of 150 feet. 'rhe
water, howeYer, during its greatest supply and heaviest discharge, neve"'t
ro:se more than 50 feet on the Yankee II ill side over the point or itH <lisciJarge on tlle Cherokee side, and was then estimated equal to 1,500
llliuer's inches. Should, tberefm e, the suppl,v of water be sufficient to
fill the rernaiuing 100 feet of pipe on the Yankee Hill side the discharge
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of water would be enormous, and almost equal a hydraulic jet disebarged under 130-feet pressure through a hsdrau]ic nozzle of 30 inches
diameter. It will be well to · keep this fact in mind, as it may prove that
pipet'~ of far ies~ d.imensions than the above-mentioned pipe may be sufrl.cient to discharge, under the proper pressure, any nece~sary amount of
water.
Dam.-The place to tap the supplying stream and to build the ''bead
Jam" deserves careful consideration. Tlw streams of California are
subject to rapid rise, and change their volumes of water constantly, so
that at one time all the water h1 the stream may' be needed to supply a
ditch, where at another time fifty or a hundred ditches could be made
to overflow. Under these circumstances strong dams are needed. The
best place to build such a dam will be a narrow place on the river, protected on both sides by projecting ledges of rock. AH the moui1taiu
streams of California afford many such places. The building of the
dam will be done, of course, when the water is at its lowest. Tlw strongest (l;.uns are constructed by throwing the trunks of pine trees from
shore to shore across the river, putting the first ht,yer, or foundation,
from 6 to 8 feet apart, for a width of 40 or 50 feet, then placing auother
layer of pine trees at right angles and at the same distance across the
first layer, and alternating in this way till the dam bas reached the proper
height. \Vbere the trees cross each other notches ought to be cut and
iron spikes driven in, to make the structure perfectl;r solid.. The trees
which are to lie lengt.hwise in the st.ream ought to be thrown in with part
of their top branches on, and turned up stream. The sand, &c., carried
down by any future flood will cover these branches, and make the de struction of the dam impossible. After the structure is built, the open
plaecs ought to be filled up with stones, earth, gravel, sand, pine
branches, &c., anu in a short time the dam will be tight and safe against
all chances.
On one or the other side of the dam a gate for the ditch must be
constructed. This gate should be, if possible, in the solid. bed-rock, so as
not to be affected by any succeeding flood. If a ledge of rock abuts
enough to admit of the construction of a short tunnel, as the connection between the head dam and the ditch, such a chance ought not to
be neglected. An iron or st,rong wooden gate, being controlled by
lever or screw, to open or close the mouth of the tunnel, for the admis~ion or cutting off of t,h e water, wonlu defy any flood.
The following diagram represents the river in a low state of water,
the ditch receiving the wlwle supply. During a flood the water would
fall over the dam, and tlle gate being partially closed would admit only
enough to fill t.he ditch.
Lumber.-.r\fter a careful survey is made, the best route for the ditch
established, and the place for the bead dam chosen, the work of digging
the ditch mHy commence on the whole line. Should much fluming be
necessary, and a great quantity of lumber have to be used for such purpose, the easy and cheap supply of the lumber deserves great consideration.
The mountain-slopes which flank the streams of California aft'ord an
inexhaustible supply of pine timber, particularly in those places which,
remote from any market, have escaped tlle ax of the lumberman. The
head of a clitcll being almost a,J ways located in such a remote region, is,
therefore, usually surrounded by a forest of the finest timber.
A portable saw-mill could be established at any convenient point and
would fnruish all the necessary lumber. The ditch, thougll commenced
aloug the wllole line, must be rapidly finished from the bead-darn down-
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ward, so that it can serve for the conveyance of sawed lumber where
snell is needed for fiuming, &c. This mode of transport reduces the
price of lumber by more than 50 per cent., since the freight amounts
gcn<>rally to more than that proportion of tlle price.
E.r.:cavation.-1 n digging the ditch along the mountain-slopes tlle satety
of the ground as to slides must be well exa111ined, and the real bolly of
the ditch must be alwaj'S dug in solid soil, and far euougll in the side of
tb~ mountain to leave at the out:side or lower bank a level surface on
wuic!J to place a part of tbe soil of the bank and the ditch.
The bank on the mountain-side must he carried on a good slope at
once, so as to prevent Hlides. from it, which, during the rainy Reason,
would otherwise occur, not only tilling the diteh, lmt causing great and
daugeronR breakH, since the water, checked in its course, would run o\-er
tile lower bank, causing damages which would take much time and money
to mend.
No operation connected with hydraulic mining needs g1 eater care and
foresigbt than the building of a ditch. The best constructed ditch will
cause a great deal of trouble for the :first year or two, but an indifferently
coustructeu ditch will cause not only as much repairing as the first costs
amount to, but be forever after only a second-hand affair.
Deep ditches are preferable to sllallow ones, as the evaporation during
tile summer beat is far less in the former them in the latter. Still, before deciding on the depth of a ditch-whether 2 feet or 3 feet deep-it
will be well to Px::.unine the soil through which it has to be dug. If the
country bed.rock is covered only with a little soil, and if a <litch 2
fet>t deep would avoid the bed-rock, economy dictates the 2-foot ditch
made wider.
All raYines or small water-courses crossed hy the line of ditch must
be secured in such a way that their water can either be admitterl into
the ditch or carried over it, as it is wanted or not. Regard must be had
iu this re~pect for the increasing volumes of water during the rainy season. It is a notorious fact that the quantity of water carried by established ditches during the summer season is reduced by nearly one-thiJ·(1
in its volume by the time the point is reached where the water is to be
u~ed.
It may be true that in many cases the low state of the river from
wbich the water is drawn is partly the cause of this rednct.iou in volume;
bnt in other cases, where the river affords an unlimited amount, the
diminution of the water must be ascribed altogether to evaporation and
leakage.
The quest.ion arises whether it would not be advisable to counteract
this lessening of the water by building the ditches wider at their head
and reduciQg their width for a distance of a few miles till the normal
size is reached. In the winter season only a quantity answering the size
of tbe lower part of the ditch would be admitted at the head. In summer all the water the upper part of the ditch could carry would be admitte<l and brought along, even :filling the ditch to the top of the lower
(~rtificial) bank-which would be safe enough iu summer. This plan
seem s well calculated to practically increase the capacity of ditches.
Trees.-Trees found on the line of the ditch, the removal of which is
necessary, must never be cut down so that only the stumps remain. To
grub up t!Jese stumps is a most difficult, teuious, and expensive work,
aud can be avoided by undermining the tree on the lower side, cutting
itR supportillg roots an<l felliug it down the hill, tree, stumps, roots,
and all.
Flwnes.-The flumes on the line of the ditch may be built either on a
little less grade, or a little smaller, than the ditch, as the smoothness of
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the boards causes less friction than a rough ditch, and the water, therefore, runs faster.
Flumes are generally built of 1~-inch plank, with a framing of 4 by
4 and 3 by 4 scantling for every 21 or 3 feet. The strength of the scaffoldmg for the flumes must be conditioned by their heigllt, and left to
th e discretion of the builder. Tile foundation of this scaffolding ought
to be on very solid ground, and, if possible, little exposed to w;cl.tcr iu
puddles, coming aud going, as the season changes. 1\foreover, the bottom part of the supportiug-posts, or the sleepers, ought to be well
charred, as mentioned before, to prevent rot and subsequent settling of
the flume. High flumes ought to be well anchored with strong wire, or
wire rope, to protect them against winds. ·
Where a flume is to be built, tile underbrush, fallen trees, &c., ought
to be cleared away-by ax, or fire, or both-to protect tile flume
against the <'onflagrations which occur in our forests from time to time
during the dry season.
Flumes of shee~-iron are highly recommended. The iron could be
protected against corrmdon by immersion iu Dr. Angus Smith's preparation of coal-tar, and, would certainly afford a very durable and incombustible material. When the present high price of iron shall have
fallen to near its former rate, this material will undoubtedly be used
with great advantage.
The building of flumes should be avoided as far as possible, since,
under the most favorable conditions, using the best kind of sngar-pine
lumber, a flume will ouly last from ten to twelve years; and the cost of
its repair is computed to be 75 per cent. higher than that of a ditch.
A flume carrying a constant stream of water is far less exposed to
decay than one which carries water periodically. The alternate swelling and shrinking of the wood in the latter not only destroys the fiber
of the wood, but also draws the nails, and thus injures the structure.*
IRON PIPES.

The use of iron pipes as aqueducts is not a novelty in California.
As early as1856 or '57 an iron pipe of 40 inches diameter was laid across
a small depression at 'fimbuctoo, near Smartsville, Yuba County. The
city of San Francisco is supplied by the Spring Valley vVater Company,
which has seventeen miles of 30-inch iron pipe, conducting the water
across depressions of from 200 to 250 feet \rertical depth.
During the summer and fall of 1870 tlle most important enterprise of
this kind was carried out by the Spring Valley Canal and Mining Company, of Cherokee, Butte County.
Under the direction of Joseph Moore, esq .• superintendent of tue
Risdon Iron and Boiler Works in San Francisco, an iron pipe 30 inches
in diameter and 14,000 feet long was manufactured and laid across a
depression of nearly a thousand vertical feet, formed by the gor~e
through which the West Branch of the North Fork of Feather Hiver
fiows. (See illustration on a former page.) Tliis enterprise was a complete success, and found as such a deserYed publicity, wbicli makes its
particular description at this place unnecessary. For the sake of bandy
*Ditches for irrigation in England have been· made of concrete, which is cheap and
very duntl>le. A long wooden box is made of tbe sllape of tbe ditcll, the concrete (composed of cement ::wd gravel) is mixed and laid down, and the sides are built up of cement, outside the box, which is drawn along as the work proceeds. Cement is made
by lmrning together chalk and clay, having in it. a small proportion of saud. Very
clurable ditches are also made of sand and asphalt, in the same way.
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Fig. 13. J"ow water.

Fig. 14 . .dir-esc.apes.

(Seep. 408.)

(Seep. 411).
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(Fig. 15. .Air-e;;capes. See p. 411.)
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•reter·en<~e,

however, it may here be said that tlw pipe is made of the best
•llueeu-u.·ou, as follows: No. 14 iron was used for 150 feet pressure: No. 12
iron was used for 275 feet pressure; No. 10 iron was used for ;~50 feet
sure; No. 7 iron was used for 425 feet pressure; ! iron was used
600 feet pressure; { 6 iron was used for 850 feet pressure; {1- iron
was used for 900 feet pressure.
A cistern witll saud-box, which serves as receptacle for sand and
\'el carried from the ditch, is constructed at the re(~eiving poiut. An
w of the pipe dips here in the water, to prevent, as much as possithc entrance of air. A staud-pipe is adjusteti 50 feet from the inlet,
to permit the ready tlow of water and tlle escape of air wllich may
hare entered the pipe. Tlle pipe is laid in pieces 23 feet iu length, rh'l'tPd together, and in a treneh 5 feet deep, and covered with soil to saye
it fmm thermal intltH·nces, cansiug expausion aud eontraction. Tlle
rir<>ts used were for No. 14 iron, i wire; t'or ~o. 12, i; for No. 11, -r\;
for ~o. 9, jl; for No. 7, {1-. A steam-riveting machine was employed.
Air-nth'es, with floats~ are used at different pl:wes~ not only to allow
the escape of air, wileu the pipe is filled, but also to prevent a collapse
from attuospheric pressurt~, in case a vaeuum should be created by
smue foreign matter (for instance, a plug of dry leaves accumulated iu
the ditch) ~';topping snddenl.v the supply of water.
Iu stwh constructions the entrauce of any floating matter should be
Jll'l'\'ented by a screen of strong wire, or iron bars, placed at some di~
ta!tee from tile mouth of the pipe. Particnlarly in the autumn, when
tlw lean·~ fall, care should be taken to 1·emove tlle latter, whenever a
quantity is <'Ollected before the screen.
Tlle ~Statllling air-pipe mentioned above bas not proved sufficient for
the ('Sea pe of all the air wlJicll is carried clown by tile watt>r. TIJe
t·ousrqn(-'nce is that, from to time, the accumulated air nutkes an atjternpt to free itself, and~ in doing so, rushes np the stand-pipe with great
tln·ee, throwing out a large quantity of water, and even empt,Ying the
ti~tl'I'll.

The writer thinks a very simple arrange-ment would secure the undistm·bed tlo\Y of water, and permit the air to escape as it accumulates,

witlwut iuterferiug with tile water rushing into the pipe. The water
will forr11 a soh<l bod.Y in that part of tile pipe, which is tilled from the
lowest depressiou of the iuverted siphon to an equal height, or level,
iu each arm of the pipe.
ln tlJe diagram ghTeu the undisturbed water would rest below the points
AA_l, and only from A 2 to B cnuld air interfere with the free admission
of water. According to the great or less supply of it, the water would
rise or fall between A 2 and B; and the staud-pipes, represented by D
F, would not only become Yalueless, wlleneYer the water sllould rise
the point of their connection with the main pipe, but would~ under
umstauces, discharge great quantities of water, whenever tile latter
ld llave risen in the main pipe above their height. Furthermore,
ere would be no eontinuous discharge of air, as the resistance of the
flowing watl'r again~t the escape of air would be comparatively as great
betwet>n points G H or II I, as between A 1 aml n. Au anangemeut is
therefore needed, which will uot only permit tile air to escape at any
point between A and B, but also prevent tlle rushi-ng water from interfering with tile tree disellarge of air.
The writer proposes a situple plan, as illustrated by figure.
The circle A represents a pipe 30 inches in diameter, the line B C a
piece of shePt-iron, ~3 incues wide fi'om B to C, and 5 inciles below the
point D. This piece of sheet-iron enters the pipe on a bevel, for a dis-
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tance of 2~ or 3 feet, falling in this distance 1 inch. The sides B C
securely riveted to the pipe. A second piece ofsheet-irou must beinse
in such a way that the first piece overlaps it for about 2 iuehes,
at the same time an open space of 1 inch in dep~. h, and 24 inc
length between the two pieces of sheet-iron, where the overlappin
place. Any number of additional pieces of sbeet-iron are in
the same manuer, forming, as it were, a shingle roof on tlJe top of
pipe, with an open space of 1 inch in tlepth and 24 inches in leugth between each t\YO shingles.
The water enters at the point o, and is prevented from entering the
air-chamber by the overlapping of tlJe different iron sllingles; tile air.
however, will, under the least pressure, escape througll the open ~pace
between the iron shingles, and can be conducted to any final outle~
without interfering in the least with the rush of water.
This air-cilamber needs only to be constructed in and a little above
that part of the pipe which is subject to the rising and falling of the
water, according to the greater or leHs supply. For instance, in a pipe
like tlutt of the Spring Valley Uaual and .1\liuing Company, constructed
for a head of 150 feet- when experience has shown tuat a hydrostatic
pre~snre of Jle\er more than 50 feet is realized-tlw sbiugle roof, or aircilamoer, needs ouly to be applied from near the "solid water" in the
Lottom of the pipe to a point giving a vertical height of 75 feet above
the ''solid water." Of this distance, only 50 feet or less would be filled
with water, to form the bead or hydrostatic pressure, aud the remain·
ing ~5 feet would secure a sufficient vent for all the air which possibly
might come down with the rusbiug water.
It will ue seeu that the capacity of tile pipe is not lessened by the introduction of the air-ehamuer; the latter com;isting of nothing hut
pieces of sheet-iron riv~ted from side to side, and permittiug the ri11ing
water to fill the air-chamber from below, aud thns to occupy the whole
capacity of the pipe. The arrangement in itself is simple, aud cau be
introdnced into any pipe already in position, provided it is large enough
to admit a workman.
Ji,o.r pipes conuucting water to the hydraulic machines in the minr~,
the following piau is recommPndetl to get rid of the air: A pipe of 4 or
5 inches diameter is perforated "\\ith holes, each, say, of 2 iuches diameter, and at iutervals of 2~ or 3 feet. These holes Hre covered with caps
of the shape of half. funnels, aud iu such a way that tile wider part of
tile funnel lea\es an opeu space, lapping about. 1 inch over the hole.
The pipe thus prepared is inserted from 50 to 100 feet, aceordiug to the
length of feeding-pipe, into the latter, the open funnel downward, aud is
secured firmly to the upper side of the feeding-pipe. The upper eud of
this air-pipe must rise a few feet above tile bulk-head from which the
feeding-pipe is supplied.
The air which IJecessarily enters the feerling-pipe with the rush of
water will seek the easiest way of e8cape, aud must, consequently, enter
the inserted pipe through the open fuuut:>ls. The caps over the holes of
tile air-pipes prevent the water, rushing down, from enteriug the airpipe, and the air cau be conducted safely to a final outlet.
The aOO\'e arrangement would not lessen the capacity of tLe feedpipe, as tile water, risiug in the latter, would .enter the air-pipe through
the funnels, aud rise iu both pipes simultaneously.
The ad\Tautage to be gained from this arraugement would be t~e
almost total exclusion of air from tlle feed-pipe, and, therefore. the certaiuty of a solid and even discharge of the water from tbe hydraulic
machine, sccnriug the greatest efficiency aud force of the water-jet.
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Fig. lG. Pipe with interior" shingle-roof."

(Seep. 412.)

Fig. 17. Pipe with "shingle-roof' and air-chamber.

(Seep. 412.)

Fi~r. 1/:l. Feed-pipe with air-pipe for hydraulic machinery. The small or feed-pipe is inside
the large pipe. (:5ee p. 41:!.)
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:MECHANICAL APPLIANCES.

Sluice-boxes.-These are the highways upon which hydraulic mining
is carried on, and tbeir greater or less efficiency has an influence upon
this business like tllat of tlle establishment of railroads or common
wagon-roads upon general commerce.
Just as, b,y the cheapening of carriage, railroads open coal-fields,
gmin-pro<lucing regions, &c., to the markets of the world and to a brisk
commerce, where common wagon-roads would hardly sustain a \H'ak
home-trade, so well-adapted sluice-boxes will render inferior gravel-deposits '" paj ing institutions," while, per contra, rich gravel-deposits,
without proper facilities for the placing of sluice- boxes, are worked at a
lo~s.

Tlle great requirement is sufficient grade, and a careful survey of tlle
route sllould al\Yays be made before tlle sluices are put in place, so that
the existing fall or grade can be husbanded to the best advantage for
the establishment of under-currents, drops, grizzlies, &c.
Hydraulic mines are worked with as little grade as 3 inches and with
as lJigh as !J inches per 12 feet. In the first case abundant aml cheap
water generally makes up in some degree for tlle \Vant of grade; in the
second case a very high grade must make np for the limited supply of
water.
Taking the above-cited cases as the extremes, we may say that 6 inches
per 12 feet can safely be established as the normal grade, tllough many
important and prosperous mines are worked with 42- and 5 inclles per 12
l~et.

The establishment of under-currents and drops must be kept in mind
when the grade for the sluice- boxes is laid out, and it is ad vi sable to
establish a number of under-currents on a long-line of sluice-boxes, even
at the sacrifice of some grade. For instance, sluice-boxes, with G inches
gntde per 12 feet, aud with a numbRr of under-currents, are preferable
to sluice-boxes of G inches grade and without the latter.
These facts must impress once more upon tlle mind of the miner the
vital importance of ~ufticient fall for tlle working of a hydraulic mine,
as such a favorable condition not only insnres: 1, sluice-boxes over a
high grade, and, therefore, able to carry immense quantities of gravel,
&c.; 2, under-currents, or large, flat boxes, from 10 to 20 feet wide and
from 30 to 50 feet lo11g, provided through their whole exte11t with riffles, to catch gold or amalgam, (see description below;) 3, a grizzly, or
au iron grating, placed in such a position as to tllrow down an ern bankmentor precipice large rocks which Lave bePn carried in the sluice-boxes,
and permit the smaller rocks and gravel to fall through tbe grating
into a continuation of sluice-boxes, (see description below;) but admits
also auy additional improvement, such as undoubtedly the future Las in
lltorP fo1· hydraulic mining.
The ~ize of the sluice-boxes must necessarily depend on the work they
willl1<we to perform, and may vary from 4 feet in width toG feet.
Supposing that a tunnel has Opeiled the miue for work, of uimensions
lal'ge enougll to adrnit of sluice boxes u feet iu width, and from ::winches
to 40 inches lligh, a grade or route will have to be prepared outside of
the tunnel to receive two lines of sluice-boxes of the same width and
beiglJt. Botll these lines of sluice-boxes must be conneeted with the
boxes placed in tue runnel, and provided witll strong gates, so as to cut
off this connection at will. Tbis arrangement permits the use of the
sluice-boxes outside of the tunnel alternately, ar1<l the "clean-up" of
one line of the boxes without interruption of the work in tlle mine.
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However, when the boxes in tlte tunnel are cleaned up, the was
tbe mine must stop till this is done and till the blocks or riffies
placed. A tlay is generally s~fficient for this work, since the
with a few exceptions, are short, compared with the onts!de
sluices, aud since. moreover, the pavement, or riffles, in the tu
sluice consist of blocks or sets of scantlings, which are far more
removf<l and replaced than the stone-pavement, which usually
the bottom of the outside sluices.
After the grading is done, according to the fall at disposal, sills
laid across tile track 4 feet apart. These sills ought to be 4 by Gi
and, for a double sluice, about 15 feet long, so as to project ou each
of the flume or sluice, to receive posts anti braces. The posts ar·e
of 4 by 5 inch scantlings, and eithrr 36 or 40 iuches long, ~''''"'··rlin .•d
tbe height of the sides of the sluices. The braces are made of
6 inch lumber, and the Rides and bottom of the sluice of 1~-iuch p
A piece of board 8 inches wide, nailed from post to post flush with
juside of the sluice, not only gives strength to the whole structme,
may also serve as a gangway.
vVheuever a curve occurs in the sluice, the larger bend, or ou
onght to be raised from ~inch to 1 inch, according to the degree
curve. This will check tlte force of the current toward tlle
curve and distribute the flowing matter evenly over the whole
of the flume, preventing the wearing of a deeper channel iu the pa\emeut on the outside curve.
The pavement of the sluices should be ma<le of hard, flat stone;
schist-rock or mica slate is excellent for the purpose. These ~ton
must be placed edgeways, with a gentle slant from their ba8e dowu the
stream, forming a uuiform thickness of 10 or 12 inches.
~rhis pa\ement should be built in separate compartments of 6 or 8
feet ll'ngth, confiued by pieces of strong plank or scantling fixed per·
manently across the bottom of the flume, to protect tbe pa\'ement
against a wholesale destruction in case the ·current of the stream should
di~lodge some stones in one or other of the compartments. For 12 feet
of doul>le sluice, equal to 144 square feet, about 9 tons of stone are re.
quiretl tor paviug.
'l'ue sluice-boxes should be lined above the stone paYernent with
2-incll planks or 2-inch blocks, for a height of 10 or 12 inches, ~o prote.c t tlte real sluice against the wear and. tear of the swift gravel·
stream.
Tile single Rluice in the tunnel must be pa\'ed with square pine
bloek8, about 10 inches deep. Tllese blocks are laid across tile flume,
close together, and a piece of plank 1! by 6 inches is nailed to the
]tm·er JW·l't of the blocks with Leadle~s nails. These headless nails are
not dlin·n horne, but project a bout an inch on the face side. A new
tier ot' blocks is iuserted and dl'iven on the prqjecting nails till the
bloek~ toueh the iutervening board or plank, aud are tuerelore within
12- iJwhes of the first tier. Anotller pieee of plank is put in position
aud the same process continued. The lining of the sluices is placed so
low down that it touches the tops of the planks in the bottom, aud
kfeps them in }'osition. These spaces of
inches in width separate
the different layers of ulock, and form the real rrffles to catch gold or
arnalg·am. The lining· in hose sluices wllich have rock pavemeuts is,
in many instances, lJiaced so low that the rock pavement co,Ters about
2 inches of it. This is <lone to prevent the wear of the rock pavemeut
leaving a part. of tue sides of the flume, or sluice, unprotected. This,
however, may be an unnect'ssary precaution, as the lining of the flume
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Fig. 19. Sluice-boxes; gmde 6 inches per 12 feet; sides 36 incLcs high; 1, 2, 3, compartments. (Seep. 414. )
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Fig. 20. Block-pavement for sluices. (Sec p. 414.)
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wears out much faRter than the rocks, and can, when it has to be rene"·ed, always be placed close to the rock pavement.
The expense of constructing a double sluice of the above dimensions
depends both on the cost of the material used a11d the difficulty of establishing the proper grade. In localities where lumber can be furnished
for $~0 per lVI, and where the gradiug can be done without blasting,
double sluices bave been laid and paved in the most substantial way
for $2 per foot. A single sluice, 6 feet in width and 3 feet high, can be
constrncted, under similar favorable circumstances, for about $1.25 per
foot.
Under-currents.-Tbese are large flat boxes, or platforms, placed be~
side and a little below the main sluice-box~s. ThPir size and shape depend, to some extent, on the f~lCilities which the place offers wb<.>re
they Hhall be constructed. Triangles, irregular oblongs, and parallelograms, containing a surl'ace of from 500 to 1,000 square feet, are the
forms often resorted to. The under-current is destined to recei\'e from
the main sluice-boxes a certain portion of the finer gravel-wash, black
sand, quicksilver, and amalgam, and to afford to the particles of gold
and amalgam a better chance to settle permanently in the riffles, wbich
are evenly distributed over the whole snrfacc of the platform. li'or this
purpose an opening is cut across the bottom of the main sluice-boxes
from 15 to 18 inches in width. In this opening are inserted steel bars,
1 incll square and 1 inch apart, generally fixed in a cast-iron frame.
The small particles of gravel, sand, gold, &c., which pass through tbiR
grating are caught in a box placed below tlJe sluice-boxes, on a pitch of
about 1 inch per foot, whence they are carried upon the large platform
pro·\'ided with riffles.
'l'his plattorm is placed on a grade of from 10 to 12 inches per 12 feet,
and is provided with an opening at the lower end to return the bulk of
tbe material received to the main sluice-boxes below.
To distribute evenly the water and gravel recPived from the main
sluices a number of eh~ck-boards are plnced at the upper part of the
platform, in a direct line with the box under the grati11g of the main
sluice, wllich receives the discharged matter. As the water, &c., ru~:-lws
out of this box par_t of it strikes agaim;t the nearest check- board and is
turned down tlle plattorm; the reruainder, ru~hiug on, is diminished hy
each succeeding check-board, and an even distribution over ·the whole
platform is gained.
At tile lower end of the platform the discharge of the water, &c., iuto the UJain sluice below may be arrested
by the insertion of a small box, on a grade, into wbich the matPrial
drops from the riffles. These riffles can be made either of 2 by 3 iuell
scantlings, laid down length ways and 2 inches apart, or of cornmon
blocks or stone pa\·ement.
The nuder-current aud main sluice-bo:xes discharge their contents into
a deep aud strongly-built box, provitll-'d witll a heavy stoue pavement.
From tlJe upper part of this box a continuation of tbe main flume leads
tlle gravel-stream to otller under-curreuts, drops, &c., and to a finalLliscbarge. The lower part of this box must be 4 or 5 feet deeper thau the
poiut from which the main-Hluices are continued-and will be found of
great service in catching amalgam, &c.
Tbe gratings in the main-sluices deprive tbe latter of a quantity of
wa~ter. To counteract this loss the main-sluices are narrowed abont G
inches to condense the current of water till both Rtreams, that of the
under-current and that of the main sluice-boxes, re-unite as described
aboYe.
vVllen there is sufficient room under-currents may be placed on each
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Ride of the main sluice. This plan is recommended in all localities wb~re
great care has to be taken in the distribution of a limited grade. An
under-current of 50 feet length will absorb about 8 feet of grade, and for
this reason the plan of establishing two under-currents opposite each
other is highly economical, when practicable.
These under-currents are of the greatest service in catching rusty gold,
which cannot be touchet! by quicksilver, and wbich, lessened in specific
gravity by the foreign matter clinging to it, is very liable to be carried
entirely tbrough a long-line of sluices to the final discharge. Tlle gentler
and shallower place on the platform of the nuder-current gives to tllis
rust.y gold more chances to be caught b,y the extensive rifties.
The grizzly.-'l'his word in the strange nomenclature of tbe California
miner means a grate or frame-work of parallel iron bars, witll interstices, which is used here and there in the line of sluice-boxes to throw
large pebbles or stones out, and to permit such particles ouly as cau pass
easily through the interstices between t.he iron bars to be carried further
along in the sluice-boxes. Wherever a grizzly is applied, a drop of a
few feet is necessary; since the material which can pass through must
l>e collected in a box below and thence carried away by a lower section
of sluice-boxes. Tbe construction of grizzlies is of use only where the
stones to be discharged over the gl'izzly can lJe thrown rlown a steep
embankment. When this is the case, the sluice-boxes can thus be relieved of a great quautity of useless material.
To illustrate, we will suppose that a precipice of 40 or 50 feet exists
close to drop-box H, represented in tlw accompanying sketcll, so that
any material thrown outside of this box would tumble <lown the precipice. This would give a favorable chance to apply a grizzly, which
wonld have to be done by attaching a frame-work of strong iron bars
(condemned iron r:lils are excellent) to tlle bottom of the sluice-box,
which tlischarges its contents into drop-box H, and to lead this grate
with a fall of about 30 degrees across the drop-box H and towards tile
precipice.
The iron bars or rails would have to run the full wi<lth of the sluicebox, 6 inches apart and parallel with each other, towards the precipice,
and all bowl<lers larger than 6 inches in diameter would be discharged.
On both sides of this grating planks must be fixed to.preveut any of the
stones from escaping sideways.
Hydraulic nozzles.-Tlle observant miner early perceived that if a certain amount of gravel could be washed with a certain quautit.Y of water,
donble the quantity of water would wash from three to four times as
much gravel without increasing the expense for labor in proportion.
Greater quantities of water and eularged hydraulic nozzles were therefore
introtluced, and the ,latter became very 1::100n the objects of inveutiYe
speculation, which resulted in the successful production of very iugenious hydraulic 111achines.
The first improvement was a flexible iron joint, formed of two elbowR
working one over the other, with a coupliug joint between them. These
elbows were called goose-necks.
This invention was a decided improvement, though it showed some
serious defects. The abrupt turn of the elbow broke the force of tlle
water to a great extent; the upward pressure made tlw joint c hard to
move, and when the pipe was turned horizontall.Y the hose part would
often bend a little too far and the re-action would cause the pipe to
"buck" or fly around in a contrary direction. The same re-action would
also often occur in elevating or depressing the pipe.
The next improvement was Craig's globe monitor. This invention
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consists of a ho11ow ball or globe, with an opening on one side, into which
enters tile main supply-pipe, and one on top, out of which an elbowjoint protrudes. One end of tQis elbow is attached to a socket which
revolves on the interior of tile globe, and at the same time creates a
'mter-tight joint. This joint enai)les the operator to change the (]irection of tbe stream from point to point at pleatmre. To tl.le other entl of•
the elbow is attached the discharge-pipe. which may be of any size
desired. The hall revolves entirely round horizontally, and up or down
ilt an angle of about 40 degrees.
The next machine introduced was Hoskin's dictator, in which the
parts constituting the joint work )Vith an external instead of an internal connection; that is, the pressure of the water, instead of forciug the
parts of the joints together, tends to force them npart, and the joiut~ to
keep it from leaking, is provided with an elastic packing. Botlt rotary
and vertical motiousarefacilitated by the peeuliar construction, wlleelsredueillg the friction on the former, and the latter turning on piYots. This
joint is still much used; the only objection to it is the unnecessary loss
of power, on account of the elbows being too abrupt.
AnotllCr machine, under the name of vVatson's champicn, similar in
de:sigu to the last mentioned, was introduced, but denounced. as an in.
fringement oa the dictator, and pnt under injunction.
Another new machine entered tlw field under the name of the
knuelde-joint and uozz1e, invented by 1\Ir. F. Fisher, of Ne\7 ~H1a
County, California, eonsistiug of two e11Jows, placed in reversed position
when standing in right line, but made to revolve by a ring iu which
there is a series of anti-friction rolis, the l'iug beiug slipped down ovrr
the t<,p of the lower elbow, aml tben held iu its place by a flange bolted to
the top of the lower elbow. Tile ring is then bolteu to a flange ou the
top elbo,Y,'tlH.'reby connecting the two, and at the same time lmtviug the
top elbow free to mm·e around in a complete eircle. \Vhon tlle water is
let into the e)lJorv the pressure brings tbe rolls in the ring up agajnst
the fbnge on top of the bottom elbow, a1]owing the top elbow to mo;.~o
around easily and -witbont any friction, exeept that of the rolls themselves. A. piece of rubber packing placed between the flanges of top
and bottom elbows, makes t be joint tight by the pressure of the watc-c
r:gainRt the ring. In tile outlet or top elbow is a knuckle-joint, whieh
permits the np-and-down motion of the flischarge-pipe. It is a concaYe
sarfflce fitted to a convex one; the concave has an opening for the pipe
to pa ·s through. The pipe is scrmvefl iuto the conYex surfaces athl will
move up all(l <lown, while the concave one is bolte(l firmly to the flauge
on the top elbow.
Tlw elbow and lnmcklejoint are made of cast iron from .g to ~ ineh
thick. 'fhe discharge-pipe is made of No. lG iron, 8 feet long, with castiron nozzle. The machine is operated by a loYer 10 or 1~ feet long, with
tl\·o arms, and attached to tile top elbow by trunnions. A lc\·er is
pivoted to the top of the npper ell>ow and attached on one en<l· to the
discharge-pipe by a strap inelosing tbc pipe, and provided witiJ tvro rol!s
ou the top for the lever to slip on. At the other end it is connected
with the operating lever by a short uprig·bt lever, made to work loosa
on its joints. Thus the up-and-down motion is imparted to the <1iscllarge pipe by the rise and fall of the operating lever. By moving it"
to the right or left tile whole nwchinc, except the bottom elbow·, is
moved. A little devicP is attuehed to t.be leYer to bold tlw uisehargepipc in position ·wlwn tlle 1\f)Jter is ofl'. It is a catch wo ·king in a ratchet
on the top elbow, att:whed uy a rod running <1nt on the leye.r, so tltat
the operator can put it in or oat as tile case may be .
.27 nr
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The pipe stands firmly in place when the water is on; the operator,
standing at the end of the lever, can easily direct the stream to auy
point-good execution being done at a distance of 200 feet from the
bank, thus securing safety of life from caves, which are so frequent and
so often fatal, where small streams are used against high banks. The8e
• machines are made to throw streams of from 4 to 7 inches in diameter.
The Little Giant, invented by Mr. H. Hoskin, of Dutch Flat, Placer
County, is claimed to combine all the requisites of the hydraulic nozzle.
Simple in itsarrangement,itis easily managed, and an additional pressure of water does not interfere with its motion, as the connections, or joints,
instead of being forced together, are forced apart by such a pressure.
The avoidance of abrupt angles in" its construction makes the Little
G-iant approach nearer to the straight line than any other hydraulic
machine so far introuuced. Upon the strength of this fact, it is claimed,
and apparently with good reason, that less resistance is offered to the
flow of water by the Little Giant than by any other hydraulic apparatus,
and that by it, therefore, not only a greater quantity of water, but also
a far more powerful stream can be discharged.
The joints, being packed with leather, are dependent on the packing
for tightness, and are thus preserved fi.'om wearing or grinding out.
To prevent this rotary motion of the water, produced whenever the
elbows are turned different ways, the "rifle," composed of radial plates,
is inserted in the discharge-pipe. These plates force the water to issue
in a straight line from the discharge-pipe, and prevent thus the scattering or breaking up of the stream, on the solid and columnar shape of
which so much of its effectiveness depends.
The Little Giant has been worked with 6-inch nozzle under a pressure
of 435 feet..
Distributer.-This is a strong cast-iron box, receiving ditectly from
the supply-pipe all the water to be used by means of hsdraulic machines
in the mines. It is provided with two or more openings, to which tlle
]Jipes, directly connected with the hydraulic nozzles, are· attached.
These openings can be closed by strong iron gates, raised or lowered by
means of a screw. To change the water from one hydraulic nozzle to
another the gate for the latter is opened by turning the screw. At this
point two streams of equal power will issue from the two nozzles. Now,
the screw of the first hydraulic nozzle is turned, the gate closes slowly,
and the whole of the water is changed from one nozzle to t.he other.
These distributors are provided with as many as four gates, so that
four hydraulic nozzles could be supplied from one of them, provided
the supply of water and the feed-pipe were larg~ enough to furnish the
four nozzles at the same t.ime. 'rhe distributer must be firmly fixed to
the ground.
The supply or;· feed pipe.-The size of this pipe must necessarily depend
on the supply of water. In mines which use from 1,500 to 2,000 inches
of water, feed-pipes of 22 inches diameter are generally use<l. When the
supply of water is higher than that, a.nd rises to 3,000 in~hes or more,
it is advisal>le to use a pipe of 30 inches diameter, since the friction is
leRsencd to a great extent by the large size.
The feed -pipe shoul<l descend from a strong bulk-head in as direct a
line as possible, and with the least angles, to the mine. It should not
be permitted to fall and r-ise again, unless thisis unavoidable; and then
it should be provided with an extra number of air-valves, with brass
:floats. (Tlle depressed portion of the pipe would retain the water all
the time, aud might be at any moment the cause of a collapse, unless
efficient air-valves could supply air quick enough to prevent a vacuum.
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Fig. 22. Gi>ose-neck, A B, elbow; C, joint; D, piece of hose; E, discharge-pipe. (Seep. 416.)

Fig. 23. Craig's globe monitor. (Seep. 416.)

., .

Fig. 24. Fisher's knuckle-joint and nozzle. (Seep. 417.)
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.These air-valves ought to be provided with brass, not wooden, floats,
since the swelling of tlle latter will, unde-r some circumstances, wedge
them so tightly in the valve that; the atmospheric pressure is unaule to
remove them; a collapse is the consequence.)
The water at the bulk-head must cover the mouth of the pipe for a
depth of 3 or 4 feet, to lessen the amount of air, some of ·whicll, under
all circumstances, will enter with the water. vVllere the feed-pipe has
a permanent position, it is the best plan to have joints riveted together;
that part of the pipe which is liable to be shifted must be connected by
hooks and wire, and the joints must be calked carefully. The pipe
must be placed in such a position that it is immovable; on precipitous
ground, braces and frame-works, weighted down with stones, ought to
be used at intervals. An air-pipe must be attached to the feed-pipe at
or near its upper end. (See Fig. 18.)
The iron used for these feed-pipes varies from No. 16 to No. 11, and
lower, according to the greater or less pressure ; however, care Rhould
always be taken not only to employ the best charcoal-iron, but also to
have it strong enough against all chances.
For a 22-inch pipe No. 16 iron was used for pressure up to la:> feet;
Xo. 14 from 150 to 250 feet; No. 12 from 250 to 310 feet. Por a 30-inch
pipe No. 14 iron was used for pressure up to 150 feet; No. 12 from 150
to 275 feet.
_The pipes supplying the hydranl ic nozzle frorp the distributer ""in
differ in size, say from 10 to 15 inches; must be made of No. 14 or No.
12 iron, and must be connected either by flanges or by hooks and wire;
well calked aud firmly. secured in their position.
All the pipes should be protected by immersion in Dr. Angus Smith's
preparation of coal-tar.
1'HE EXTRACTION OF GOLD.

The use of q1licksilver.-Quicksil ver is used to collect and combine
small particles of gold, in the form of amalgam. To facilitate this action it is necessary to use it in such a way that it may be constantly
exposed to a contact with these minute particles of gold. For this reason the washing thro'ugh the sluice-boxes must commence before any
quicksilver is used, so as to get the interstices between the riffles filled
with small gravel, sand, clay, &c.
This washing without quicksilver may be carried on for a day, and
light top-gravel will be the best material to use.
After the openings in the di:il'erent riffles are thus filled, so as to prevent the quicksilver from dropping clear to the bottom of the sluices.
it may be applied, for the first charge, with a liberal band. From 500
to 600 pounds are used for a sluice of 5,000 feet 1ength. The upper
parts of the sluice are generally charged more profusely than the lower
parts, as a portion of the quicksilver is carried down by the stream.
The quicksilver must ·b e scattered in a light spray all along the
sluices; iron sprinkling-pots, made for the purpose, are used with good
effect. The charging of the sluices is generally attended to twice a
day; but it must be admitted that a more liberal and more frequent
application of quicksilver would be only beneficial. The <laily charges
of quicksilver are reduced to about 100 pounds, so that a supply of
'one hundred flasks of quicksilver (about 74 pounds per flask) will last
for a six months' run, allowing for the quicksilver regained by the semimonthly cleaning up of the upper part of the sluice-boxes.
Gleaning 1tp.-The upper part of the. sluice, proYided with either
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scantling. ri(fies or blockdffies, is generally cleaned up once or twice
month. \Vhenever t.his is resolve{l upon the sluices are
emptieu of their gravel contents down to the riffles, and these are
rnoyed successively, commencing with the upper riffle.
A small stream of water is applied to move gently the black sand,
nne gravel, which may remain in the sluices. The amalgam or q ·
~;ilYer is scooped up and put in wooden or iron buckets. Here
there pieces of scantling are placed across the sluice to check the
of the quicln;;ilver. Brooms, scraper~, and knives are used to
tlJo amalgam which may hide in small fissures of tho wood. A
cleanin~ up takes place once or twice a year, when tlJe whole liue
sluices is ut:prived of its gold and qnicksih~er.
'Ihe riffl.et::, wbate,~er they may be, are put alongside the sl
reac1y to he r<'placed for new service.
Cleaning the amalfJam.-The amalgam must be placed in a (]"1(·,""'''' 1"'''"
bath to separate the gold from an.v baser metal, particularly
wlJich has been scattered by the hundred pounds over the lJill . sides
California by quail and Tabbit hunters. The amalgam must be
broken up, and rubbetl and washed repeateuly. In this way the
as the beaYiest part, will settle to tlle bottom, and all the other
lie su bstanees will float on the top of tlle quicksil Yer. After tbis
ing the amalgam is depri\TCd Of the free quicksilver by ctr>'l1l'llniY'
throngh a filter of canvas, and afterwards pnt in a bath of water
sulphnri..; acid (on<'-third acid and two . tbirds water) and bmJed
stirred over a slow fire for about forty minutes. By this process
remaining lead is generally remoYed, and the amalgam, after
wa~l1ing in pure water, may be considered clean.
The residue (skimmings) of leacl, &c., is put in pure nitric acid, which
destroys the lead, forming a nitrate of lead; the amalgam remains, and
is cleaned by a, watm' . wash.
Retorting.- After the amalgam bas been purified it is ready for rrtort]ug. Tlle retort is covered on the inside with a thin layer of moi~t elay
to preYent the gold from sticking to the sides, after wllicll tlte amalgam
is packed tightly into tbe Tetort and the latter placed on the fire. A
pipe leadiug from tile retort into an iron bucket, filled with clenu "·ater
cm~duets t!Je vaporized qnicksilver into the "~ater wllere a. condensation
tah~s place immediately. FiYe or ten minntes atter tllo flow of quick·
sih~Pr bas stopped, provided the retort bas been all the time cxpo ..'ed
a btisk fire, the retort may be removed from the furnace, and the amal
gam bas been changed into a cone of pure gold.
Great care must be taken to close hermetically the retort containing
the amalgam, as the escaping quicksilv<'r-vapors are \ery poisonous.
Smelt,i ng.-Tbe retorted gold is broken in ilue pieces, placed. in a
cible, and, after some flux is added, exposed in tile furnace to a hot.
coal fire. A.fter a perfect fusion bas taken place, the liquid gold is
in a mold, generally the shape of a small brick. After cooling, the
is stamped with the name of the mining company and the weight, and
ready for the mint or assay office.
LOSS OF GOLD AND QUICKSILVER.

It is difficult to arrive at a correct estimate of the loss of gold in
dranlic washings. In mines where coarse gold predominates the
cannot be so great as where gold in fiue particles, commonly called
gold, constitute,:3 tuc principal yield. Hydraulic mirws, howcyer, Ill
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Fig. 25. Hoskin's Little Giant.

(Seep. 418.)

Fig. 26. Little Giant, section. .A, joint for horizontal motion ; B, ditto for dapression or
elevation ; C, balance-box to keep pipe in plaoe; D, E, bolts. (Seep. 418.)

Fig. 26 a. Little Giant, rifie or radial plates. (Seep. 418.)
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chiefly depend on the latter gold, wltich is diffused through the hills and
mountain-sides.
The loss of quicksilver in the best·conducted b;yuruulic mines is from
12?z to 15 per cent., and the loss of gold, in many ca~es, can hardly be
le~s. Even if almost all the hea·der particles of bright gold are sa,,Ted,
still there is in all mines a proportion of rusty gold, which is not attacked
by quicksihTer, and is very liable, on account of the reduction of its specific gravity by the adherence of foreign matter, to be carried ofl' in t.l!C
slui~e-stream.

In most cases the tailings of a hydraulic mine become' public properb-,
and are therefore a total loss to their original owners. How gl'eat thit>
loss is may be evidenced by the yield of only a small portion of these
tailings under subsequent working.
There can be uo doubt whatever that generally too much gra\el is
washed for the supply of water. We need only to arg-ue from the mo:st
primitive mode of gold-waslJing, namely, the washing with the pan, to
gain tile strongest proof that by the washing of enormous quantities of
graYel in a stream of thick and muddy water great quantities of tbe finer
particles of gold are lost. To save such gold in a pan requires not onl.v
a skillful h~tnd, but a change of water, so as to offer the least resi~t::mee
to the settling of the particles at the bottom of tbe pan. Consi<1eriug,
then, bow easy it is to carry on certain mechanical overations on a RmaU
scale, which are altogether impracticable on a large one, we must conclude that the difficulties of saving tlJe flonr-gold in enormous sluices,
running rapid streams of thick and muddy water, must he incre~sed,
though not, perhaps, in direct proportion to tbe difference bet"een tlJe
quality of material washed. TIJat it is desirable to extract the gold as
completely as possible from the gravel-deposits, which, though inlmeust",
are nevertheless e:xbaustiole, needs IJO demonstratiou ; the ou1y meau~;
will be a greater supply of water. \Vith t~n ample supply of wt.ter a
sj·stem of sluices could be introduced which would separnte the finer
grawl, black sand, &c., from the main stream and cany this finer stuff,
witlJ a riew supply of pnre "\Vater, alongside the main ~ltl.ice. .A medium
grade of G inches to 12 feet of the maiu sluices would suffice not ouly to
carry out such a system of separation, but to establish under-currents
and drops for .finer gravel, m'en to a greater extent than tlw present system of sluice-washing permits.
We will suppose tllat sluice-boxes on a grade of 6 inches per 12 feet
and for a distance of 5,000 feet are estal>lished; that, furthermore, the
natural fall of the main outlet permits no higher grade.
At the point where main sluices leave tbe tunnel, (the length of which.
is immaterial,) a grating, such as described under the beading of undercu:rents, is inserted in the bottom, flush with 1he pavement of tlle
lnices. The bottom of the main sluice, below this grating, which may
from 15 to 18 inches in widtll, forms the bottom of the hox which receives the water, .fine gravel, &c., falling through tbe grating. To gi\'C
fall to this box, a false bottom on a grade of 2 inch per foot is iw~el'ted.
box leads into (or is continued in the form of) a smaller sluice-box,
ruuuing alongside the main sluice and on a grade of only 4 inches per
12 feet.
To facilitate the flow of this 8trainecl material, and tQ make up for
the loss of grade, a jet of pure water is injected by a small pipe iuto
be receiving-box below the grating, assisting thus in keeping this bo.T
and in washing the strained gravel, &c., in a pure ~trearn of
Figure 28 represents the sluices l'Unning en

a,

hi'gher grade than G
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inches to 12 feet, to make the difference in grade which exists between
the two sluice-boxes more prominent and perceptible.
A represents the rock pavement in the main sluice-boxes :flush with
the grating.
B is an iron pipe, large enough to supply streams of pure water in
sufficient quantities, when necessary.
C is a smaller pipe, leading a jet of water into the box below the grating.
The small sluices, containing the strained gravel-wash, will gain, in a
run of 250 feet, about 3 feet and 6 inches height over the main sluiceboxes, the former running on 4 inches and the latter on 6 inches grade
to the 12 feet.. At this point-250 feet from the first tap-anotller
grating and small sluice-box is establisbed as before. At the same
point t,he platform of an under-current, 36 feet long and of any desirable width, running on a grade of 12 inches per 12 feet, or 1 inch per
foot, can be constructed. This platform connects at its lower end with
the second smaller sluice-box, and empties its contents into that box,
which needs to be enlarged flufficiently to carry, in a shallow stream, all
the gravel and water received. It is supposed that another jet of pure
water has been tapped from pipe B, and applied as before mentioned.
It will haruly be necessary to say that all these arrangements should
he carried on far enough from the main sluices not to interfere with
them except at those places where the tapping takes place.
Fig. 29. .A.. First tap, running 250ft. and gaining 3ft. 6 in. over grade
of wain smices.
B. Seconu tap from main sluices, 3 feet 6 inches lower than the
first.
C. Platform of under-current, on 1 inch per foot grade, and 36 feet
long.
D. Widened boxes, runnipg on 4 inch per 12 feet grade.
E. Main sluice.
We haYe here, then, in a distance of 250 feet, and without loss to the
grade or elevated posit,ion of the maiu sluices, an under-current of 36
feet length and 1 inch per foot grade; and we can repeat the arrangement for every similar distance, and without losing control of the
strained gra\el, &c., which is carried onward independent of the ·mass
of material iu the main slakes.
Tbe finer gravel, which is gradually extracted from the main ~Juices,
must be collected into ,one box, increased in size as new tributaries
empty into it. Considering that only very :fine gravel, with an increased
supply of water, is carried by these boxes, they may be made very
wide, so as to permit the gravel and sand to spread and run in a thin
stream.
To regulate the overflow, triangular checks, as represented in the
platform 0 in the last sketch, may be used, one of the angles turned
toward the stream.
If a drop is preferred, from time to time, instead of an under-current,
or its platform, a Yery strong ancl tight box should be placed below,
and a few feet lower than the actual drop. ·
To the bottom of this box a strong iron pipe, 1 or 2 inches in <liameter, may be adjusted, being, at the same time, connected with the sup·
ply-pipe which furnishes the water along the line of sluices.
This water is supposed to be subject to any desirable pressure and
.might be used at these drop-boxes under enough pressure to keep the
quicksilver and other matter in the drop- box in perpetual motion, and
thus assist in the liberation and amalgamation of the gold.

'
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Fig. 27. A, book and wire connection ; B, flanges.
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l!'ig. 28. Main and auxiliary sluice-boxes.
pipe. (See pp. 421, 42'2.)

A, rock-pavement; B, large iron pipe; C, small
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Fig. 29. Arrangement of undercurrent, (perspective distorted to show details.) A, first
tap; B, second tap ; C, platform of undercurrent; D, widened boxes ; E, main sluice. (Seep. 422.)
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A further sifting· or reduction in size of the gravel can be accomplished
by straining it through a grating with ~inch interstices between fihe
bars; the refuse matter may either be thrown at once into the main
slutces, or, in case an abundance of water is at hand, carried in a separate box to the place of general deposit. Should. the refuse pebbles be
thrown back into the main sluice all future gratings in the latter must
be fiue enough to retain these refuse pebbles in the main sluices, and
thus to prevent useless shifting of material.
·
The ~-ater which the main sluice loses by the repeated tapping must
be supplied by pure water from the supply-pipe. The size of the main
flume or slnice must also be reduced as the water stream and solid material lessens.
It would be advisable to supply all the sluices for the finer or sifted
gravel with riffles made of 2 by 3 inch scantlings, which are not only
considered the best gold-catchers, but are easily removed and replaced,
and durable enough for the washing of fine gravel.
In the history of gold-mining the washing process can claim priority
o'Ter all others) no matter whether the gold was found in the sands of a
river or in a solid ledge of quartz. If in tlw latter, the solid quartz
was first reduced to sand, and then treated like river-sand by washing
over sloping platforms covered with blankets or skins, in which the
small particles of gold settled, while the lighter sand flowed off with
the water.
The platforms of our under-currents are only a repetition on a far ·
larger scale of the above-mentioned primitive mode of gold-washing,
and they illustrate well the soun<luess of tile principle: to pour the goldbearing matter in a, shallow stream over an inclined pla.tfm·m, provided 'With
a 1·ough surface, on u·hich the small particles of gold can be caught.
Beiug then forced to acknowledge that a broad and shallow stream
facilitates the catching of gold 2 we must ask, wh:1J arc all our sluice-boxes
not constructed on the principle of ~unde-r-currents, wide and shallow ? The
answer is, that the heavy and large material, (bowlders and pieces of
haul clay or cement,) needs a deep current of water to carry it along.
If, therefore, a separation of t,he finer gravel from these bowlders, &c,,
were effected, no reasonable obstacle would remain to tlle application of
that principle in gold-washing which has been sanctioned by the practice of thousands of years, and which our modern time, with all its ad-vances in science, cannot improve, but only imitate.
The practicability of such an application in gold- washing, e-ven for
the largest hydraulic operations, may be illustrated by the subjoined
sketch, which, though not executed with regard to proper proportions,
represents, with sufficient clearness, a section of main flumes, or sluices,
running on a grade of 6 inches per 12 feet, and tapped every 250 feet
for its whole length.
The distance between tap I and tap II would, therefore, be 250 feet,
and between tap I and tap III 500 feet. The platforms have only a
grade of 4 inches per 12 feet, and the gain in heigl.lt by this lessened
grade would be for a distance of 250 feet about 3~ feet, which gain is
spent in a drop at tap II, where a larger platform receives the strained
gravels of taps I and II. \Yhere the gra\el and water drop off is inserted :1 deep, strong box, well charged with quicksilver. To the bottom
of this box an iron pipe is led, which discharges a stream of water under
a regulated hydrostatic pressure and in adjustable quantities.
In this way the quieksilver would be kept always in motion, and the
gravel itself would be subjected to an excellent crushing process. (See
sketch, pipe 1.) Pipes 2 and 3 inject streams of pure water under the

424

MINES AND MINING 'VEST

9F

THE ROCKY MOUNTAINS.

grating to keep the box clear, and to supply also more water to wash
the gra-vel over the widened platforms.
Tllis process may be repea,ted for the whole length of the sluice-boxes.
The size of the grayel may be reduced by repeated straining, as described
• ttbO W'.
The undeniable advantages of this mode of working can be stated in
.
a few words :
First . .J:\11 the fine gravel and sand, in which most of the fine or rusty
gold is carried off, will be submitted to a continuous washing over
under-current platforms, without ever being returned to the main sluices.
'fho reduced. grade on these phttforms is equalized by an addition of
pure water, which will permit an easier settling of the gold than a swift
and muddy stream.
.
Secoudly. Repeated drops, connected. with a strong hydraulic jet, \\ill
do a gTC"at deal for the seouriug of rusty gold, and. the general breaking
up of the washed materiaL
:.
T!Jiruly..A. reduction of the gravel to the smallest size can be easily
attainetl l>y repeated straining, as mentioned before, so tllat the largest
pebble would only equal ~t pea in size.
'Io prevent this fine-gnwel wash from "baking," requires only a very
simple arrangement. A fr<-tme-work, resembling a common harrow, can
be plaeed on the top of the platform, the teeth downward., and touchiug
with tl!eir points tlw riffles of the platform. This arrangement wouH
secure tbc breaking of -tile stream at a hundred or more points, aud
could be removed and replaced at a moment's warning. (See Fig. :30.)
\Vhere motiYc power can be procured as easily as on large sluiceboxes running a large and rapid stream of water, tbis harrow mig;llt be
pnt in slow motion l>.Y an undershot-wheel, the frame of the harrow rnuIJiug; on rollers upon the sides of the platform.
This sort of maclli11ei-y is the simplest in construction, and could
be u~ed, per Laps, with great beneficial efl'ect, and. without that \Year and
tear wllieh any more complicated machinery would snffer by the treatment of such an enormons quantity of material as continually passes
on·r tile long Jjne of platforms.
'l1 he writer submits tl>e foregoing suggestions, trusting uot only to
gain the favorable judgment, but also to arouse tile inventive cnerg'j" of
those to whom we owe already the present advanced condition of the
art of hydraulic mining.
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Fig. 30. Sluice-washing of the future.

I __

I, II, ill, taps; 1, 2, 3, auxiliary jets. (See pp. 423, 424.)
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CI-IAPTER XVIII.
~l. u:ts1
ORE-DRESSING.
_ports of t
th.e cost ~ tpter was furnished for my last report by 1\Ir. Willard P.
With'~'~le ·~v of Salt I..Jake Uity, Utah, and formerly oue of the e<litms of
the Engtueeriug and Mining Journal. As it arrived too late to lJe in- ·
cluued in the volume for which it was iutended, I retained it~ and ha,-\Te
since revised and so mew bat enlarged it, preserving, however, in tho
main 1 l'h·. Ward's arrangement aud. views. The ohject of the chapter
is to gi\·e, for persons to whom the large and thorough \\Orks of Gaetzockmaun and Rittinger are inaccessible or unintelligi bJe, a general and
simple :..,taternent of the priucjples on \\hieh the art of separating· anu
concentr~ting ores is based, together with a lJrief notice of the leading
mncltines for this purpose, in which water is used as a medium.
All ores us they come from the mines consist of two, aucl may consist
of 1hree, portions. There are always a valuable and a, Yrort!Jless portion,
atH;~~.v • . e n1ay he au iiJjurious portion, the presence of which c.mse~ loss
prrSJ1 ~ubse<1neut treatment of the ore. It is purely au ecouomieal qnest~ace. d her the wortbless and inert and the active and injnriou~ porbwn, 11·:m1d be removed by mechanical means from smeltiug-on:s before ·
eco~ ~ subjected to clwmical treatment iu the furnace. '.ro separate
rate.t: ortions lJy mechauical means is tbe province of ore-dressing.
l~t ~n.:al'ly mining operations in the Territories consistrd almost exclut e 1h ·n tlle extraction and amalgamation of ores containing the preeart ~ totals in a free state, and tlw lligh cost of lalJor, fuel, ancl transf~r th 1on entirely precluded the adoption of the processes of metallurgy
.~ 1 ~~a·ieh the base metals could be extracteLl, and the loss of the preeions
metals themselves could, as a rule, be materially lessened. Smeltingores were then bnt little sought after, and veins containing ore that
could not be amalgamated without being previously subjected to a metallurgical process were practically valueless.
But at tile present day the ores of some of the richest mining districts
are and mnst be worked by smelling alone, and in other placet3 smeltingworks could be profitably carried on were the proper means at baud for
preparing the ore for the furnaces. It is also claimed tllat in certain
districts at tlle present time ores are smelted at a profit '"lliclt con1<l
much more profitably be -worked. l>y a p1·e\"ious dressing, and tllis is undoubtedly the case when tile oro con[o;ists of argentil'erous gah-'na without tf'tralledrite, or auy of tlle exceedingly rich silYer-ores, the <:leavage
of which causes them to lJreak up into pieces of a shape ill-suited for
dressiug.
Tile cost of transportation is still genera11y so high at tlJC '\Vest that
the smeltillg of lead-ores, ~vhich do not contain from 30 to 50 ounces of
sih·cr to the tou, can hardly be thought of. Tlw value of the lead ob. tained from tbe srnPltiug of argentiferous galena may often lJe suilident
to pay something more than the cost of transportiug the base bullion to
mad;;:et, aud the s<une may be said more frequently of the copper contained iu ores, mattes, or black-copper, but only in exceptional cases will
the base metal also cover a portion of the mining and smelting expenses.
The accompanying base metal renders the payment of the heaYy insur....

425

426

MINES AND MINING "\VEST OF THE ROCKY MOUNTAINS.

ance rates on fine bullion unnecessary, and the saving thus effected will
go far towards pn.ying the freigllt ori the base metals.
Dressing-works are properly adjuncts to smelting-works and vice versa.
In some loc:llities silver-ores are found of sufficient richness to be smelted
without previous preparation, but instances in which a proper dress. ing would not be advantageous are rare. Even in rich ores there is
usually much more earthy matter than is necessary for the formation
of sufficient slag to protect the metal in the furnace, and the removal of
this excess by dressing before the ore comes to the furnace would alwa.ys
be found economical.
For example, the ores gene.rally smelted in Utah contain a very mnch
larger percentage of silica than can be used in slagging the oxide of iron
and the alkaline bases which they contain, and in order to work these
ores, fluxes, consisting of iron-stone or limestone~ or a mixture of the
two, must be employed in the furnace. The. remo\·al of a portion of the
silica by mechanical dressing woulcl save not only the cost of the fluxes,
but the expense of smelting a much larger quantity of slag than is required.
It is claimed by some that decomposed ores, such as th~ carbonates of
lead found in the Emma, Miller, and many otller leading mines near
Salt Lake, might also be dressed to advantage. This would entail the
loss of almost all of the oxide of iron which they contain, but proportionally much more silica could be removed.
A.nother, and a not less important function of dressing, is the remo"'al
of substances wllich act injuriously in the smelting process, causing irregularity in the working of the furuace, and loss, by volatilization or
otherwise, of both base and precious metals. In this respect we see the
difference between a true dressing of an ore and a simple concentration,
which aims merely at removing a portion of the worthless gangue, and
which divides the ore from the mines into but two portions, headings
and tailing·s. By means of a rational and cgmprehensive system of
dressing, however, the galena, the pyrites, and the blende, which may
have been intimately associated in the ore as it carne from the mi.pe,
may be separated cleanly enough for all practical purposes, and each
subsequently treated for itsPlf. The advantage of making a complete
sepa.ration of tllis kind will be apparent when we consider that the
blende, which is so commonly associated with silver-bearing galena, is
often poor in silver, and when put in the lead furnace not only con.sumes
a considerable quantity of heat in being volatilized or smelted into the
slag, but carries with it up the chimney or into the slag a much greater
amount of silver than was contained in it when it was put in the furnace. If, however, this zinc-blende can, with only a small percentage
of galena, be treated by itself, it can be used for the preparation of zincwhite, (Bartlett's process,) and a large proportion of its contents of silver saved, or by different iTeatment metallic zinc may be made from it.
It is apparent, however, that the loss arising from the presence of
zinc in the lead furnace, added to the value of the zinc and silver which
may be saved, might not always be sufficient to pay the cost of dressing
the ore, and as the question is purely an economical one, it will be necessary for every one working such au ore to decide in his indi\'idual
ease as to whether dressing would be pecuniarily advantageous to him
or not. In deciding this question the best method of separation must
be first determined, and the cost of dressing the ore by that process ascertained; then the loss of silver in the furnace caused by tile volatilization of the zinc must be estimated with all possible care from assays
and from comparison with other cases in which similar ores have been
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smelted with and without previous dressing. Renee it will be seen that
the question is by no means a simple one after all. Technical knowledge, experience, and soLmd business judgment are necessary for its
proper solution, and all that can reasonably be expected from a (lissertation on the subject of ore-dressiug is that the cheapest and most approved methods of dressing shall be given, together with descriptions
and illustrations of machinery which have not appeared in previous reports of the Commissioner, and as far as i·wssible the data from which
the cost of constructing and operating such machines may be reckoned
with tolerable accuracy in different districts and under different circumstances. It is evidently impracticable to give, in .t he limits of the present chapter, either the exact cost of dressing in any particular case or
the metallurgical losses which are caused by the presence of the injurious substance. The aid of skilled metallurgists should be called to
solve the question, which is both too complicated and too important to
be decided by any one esle.
·
From what precedes it is clear that, before we reach the final product of the.mining and smelting operations, the metal itself, the earthy
portions of the ore must be got rid of. The economical question is,
whether it is cheaper to wash away a considerable portion of this dead
mass, or to put it in the furnace and smelt it up along with the prouuctive portion. Any concentration will remove a portion of the unproductive part, and no economical system will perfectly separate every
trace of it. We are compelled, therefore, to resort to a partial separation, if we resort to any, and the question, how far it will pay to go,
becomes the important one. It would not usually be desirable to separate every trace of gangue from the ore, even if we could. What is
left in the ore forms a slag which protects the metal in the hearth of
the furnace from the oxidizing intluences of the blast; and, were no
earthy material present in the ore, it would be neces~ary to add some
for the purpose alluded to. If the ore is to be trausported for great
distances, the cost of transporting worthless material should be taken
into account; but, under other circumstances, it is not desirable to pass
a certain limit in the concentration, which must be determined, as before, by actual study and experiment.
It will be noticed that no allusion has been made to the dressing of
ores which are to be merely amalgamated, or roasted and amalgamated.
When amalgamation alone is employed, previous concentration would be
worse than useless, and, even when the ore is to be roasted and amalgamated, the loss iu concentration would generally be greater than the
cost of passing the inert matter through the roasting-furnace. In the
present chapter, therefore, only smeltiug-ores are regarded as proper
subjects for dressing. Tailings from amalgamation, from which the
pyrites or other minerals are to be dressed out, are here classed under
the denomination of smelting.ores, though in reality they are often
treated by chlorination, or by a peculiar amalgamation, inGluding tlw
use of chemicals.
The theory of separation.-The most favorable possible conditions under which ore could be dressed would be to have the valuable portion
of the ore possessed of a specific gravity greater than the liquid in
which the dressing is to be performed, and the worthless portion of a
specific gravity less than that of the liquid. For example, let us suppose an ore consisting of galena, the specific gravity of which is 7.5, and
quartz of the specific gravity 2.5, so finely crushed that each particle
consisted of one of the minerals alone, to be located first in a liquid
of a specific gravity 5. It is evident that the quartz would remain
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floating· on the surface, while the galena would be found at he bottom
of tlw vessel containing the liquid. Practically, however, it would be
found that pieces consisting partly of galena and JMrtl.v of quartz,
and whose specific gravity was less than that of the liquid, would. remain floating, because it would be practicall.Y impossible to separate
the minerals entirely b.v crushing, and fulfill one condition of our
prol.llem. It is eddent, there(oro, that if, even in the most favorable
coudition we can possibly imagine, the mechanical mixture of tile ore
is such that we can never di'i'ide it into pieces consisting entirely of
one mineral, we cannot hope, by the ordinary appliances for dressing
ore, to be able to achieve perfect results. \Vorthless and "Valuable minerals can never be entirely separated when they occur mixed together
in an ore.
vVe may, however, by passing an ore once.. through a single machine,
obtain one portion which shall contain, practically, none of the accompanying gangue, put we must do it at the loss of a considerable portion of
valuaule materin.l; or 'Ire may obtain a portion which shall, to all intents and purposes, be free from the valuable constituent of the ore,
but this can only be done· by lpaviug a considerable portion of worthless material mixed with the valuable portion. It is not more difficult
to make tbe separation in one way tllan in the other, but the question
of economy must be again considered in determining which of tile t"~J"o
limits we will most nearly approach . "\Vhen the ore is very V< luable
for the precious metnl it contains, and at the same t1me consists maiuly
of gangue, it would probably be found advantageous to remove only so
mueh of the worthless portion f:.S could be separated "'"ith bnt very
slight loss of the valuable mineraL On the contrary, when the cost ot'
smeltmg was high as compared with the "Value of the ore, it ''wuld be
economical to carry the removal of th'e worthless part much. further,
though, for reasons giYen above, it would probably neYer be found economical to go to the limit of removing all the gangue.
The question of an economical concen.tradon wllere tbe ore is to be
separated into only two portions is much less complicated than t.bat of
dressing an ore composed of several minerals, which it is desirable to
separate as cleanly as possible.
Ore cannot be dressed except in some medium which offers a resistance to the force of gravity. An old and familiar pllysi.cal experimeut
consists in placing a feather and ~L piece of lead in a lQng, thick glass
tulJe provided with a stop-cock at each end. If the tulJe is held vertically, and snddeuly turned upside down when it is fnll of air, tlie difi:ereuce in the times required for the lead and the feather to reach the bottom is very perceptible; but if the ~iris exhausted by means of an airpump, the differeuce in the times will be so slight as to be imperceptible, uotwitllstanding that some air is always 1eft in the tube, showing
that a separation of bodies according to their specific grayity in a
vacuum would be impossible.
. .
Water and air are the most convenient and the cheapest media in
which th.e separation of ores can be made, and both of them have been
employed for the purpose.
'l'he specific gravity of water, however, approaches more nearly to a
mean between the specific gravities of ore and the accompanying gangue,
and of:l:'ers much more resi:st~wce to the ac:tion of grasity, and for these
reasons it has generally been preferred to ~~ir, except for the dressing of
certain ores. The use of water as a medium is so much more common,
tha,t I shall consider wet dressing first, and then trtke up the discussion
of t.he dry method. I shall make use of many principles aud formnlre
J..
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d velope<l in the excellent German "orks of Rittinger and Gaetzsch-

mann.
Since all ore-dressing is founded on the different behasior of substances of <lif:ferent spceifie grnYities, tlw study of the action of the laws
of graYity will not be ont of place here.
If a Inixture of partieles of different sizes and different specific grilvities were allowed to fall a certain distance through water, (supposing
all the particles to start together,) they would form a depo~it on the
bottom of the Yessel, separate borizoutallaycrs of wllich \Yonld consi:;t
of particles "·hicb reached the bottom at about tho same time. It is
eddent that tbe undermost layer \Yould consist of coarse alHl Yery dense
particles, togetller with coarser particles or less specifie gravit.y. The
UPlJf'rmost layer would consist of tlw finest particles of the densPst" substances, with larger particles of the less dense substances. If each
layer is separately .remoYe<l, the different sized particles can be easily
separated by sieves of different sizctl meshes into parcels of the same, or
nearly the same, specific gravity. The srna1lest grnius will, of course, be
the densest, and the largest the least dense in each layer.
If, however, the separation of tho grains according to size be undertaken previously, and only sized material be thrown into the water,·the
]ayers of the deposit at the bottom ''ill be composed of particles of the
same Si)ecific gravity. It is important, tllerei"ore, that tile laws which
goYeru the falling in water of bodies of different sizes and densities
should be welJ understood, for upon them is fouudcd the practice of wet
dressing of ores.
It has been already remarked that the action of the water is to afford
a l?sistance to the operation of the force of gravity, and to cause bodies
heavior tl.Jan water to fall more slowly throngll it tllan they would
tlJrough a Yacnum, or through air.
This effect may be angmented by placing the bodies in a colnmn of
v:ater whieh is in motion upward. Tbo i~tll of a body would then be
opposed l>.v a, force arising from tlw positi\re motion of the water in the
cOT~trary direction, which mm;t b'2 aclde<i to the resistance due to the
density of the \Yater, in order to find the total resistance to gravity.
Defore proceeding to show how this re~istancc may oe calc 1lated, let
me briefly tlemoustrate some of the principles g·overuing the free fall of
bo<.lws t1Jrongh a Yacunm awl thnmgh air. The motion acqnired oy a
falling body -is of tho kin(l known in mechanics as 1.mijonnly vctried motion, in distinction from 1.tniform mot-ion.
Uniform motion is tl at in \rhidt the moving point describes eqn:1l
. paces in f'qual portiom; of time. If we denote tho spaee t)assed over in
one secoud by v, and in t seeouds oy s, we h:nTo from the uefinition8='1)

tj

8
••• V=:.:
It

From the first of tlwse eqnntions we sec that the space described in
any time is equal to tho prod net of tl:ie velocity and time; and from
the second that the velocity is equal to the space described in any time
divided by that time.
Unij(xn'itly 'vm·-ierl motion is that in which the velocity increa.'es or
dim inishes uniformly. In the former ease, the motion is occelorate<l,
anrl in the latter retarded. Iu both tho moving force is constant.
IJ.'o find the relation between the spaces passed over aud the\' 'loeit.ies
~·cnerate<l in any time, let the acceleration due to the nwYing foree Lc
d.~uoted by JJ, and the vc1ocit.y generated in t seconds by v. Tlle accel-
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eration is the velocity generated in one seeond, and since the velocity
is proportional to the time, we have, from the definition-

=p

v

t . . . . . . . . . . . . . . : (1)

Since tbe velocity increases uniformly, the distance traveled in any
time is the same as though the body had mo\ed. uniformly during that
time, with its mean or average velocity. At the beginning of the time
t the velocity is zero; at the end of the time it is p t; hence the average
velocity during the time tis ~ p t: multiplying this by the time t we
have for the distance traversed 2- p t x t; or denoting the distance by s,
8

= ~ p t2

•••••••••••••

(2)

Equations (1) and (2) express the conditions of motion of a body
moving fr01n a state of rest under the action of a constant force. From
the former we see that the velocities are proportional to the times; and
from the latter that the spacet; are propm·Uonctl to the sq~tares of the tirnes.
If in equation ('2) we make t equal to 1, we tind8 = ~ p; or p = 2 8
That is, if a body moves from rest, under the action of a constant
force, the acceleration is measured by twice the space passed over in
the first second.
The force of gravity is directed toward the center of the earth, and
its intensity varies as the square of the distance from the center. If
we <lenote the acceleration due to gravity by g, and· the space fallen
through by h, both being regarded as 1positive downward, we have from
equations (1) and (2)•
v = g t . . . . . . . . . . . . . . . (3)
h = ~ g t 2 • • • • • • • • • • • • • (4)
That is, the velocities are proportional to the times, and the spaces to
the squares of the times.
The value of gin the latitude of New York is about 32-~ feet, or 9,809
meter , and by substituting this value in equations (3) and (4) and giving to t the values 1, 2, 3, &c., we can easily form a table showing the
velocity acquired by a falling body, and the spaces described at the end
of 1, 2, 3, &c., seconds.
·
.
Solving equation (4) with respect tot, we ba~e-

•

t

=

.J"J;" . . . . . . . . . . . . . . (5)

That is, the number of seconds required for a body to fall through a
given height is equal to the square root of the quotient obtained by
dividing twice the height in feet by 32!.
Substituting the value of t in equation (3) we find-

v

= g ,,-g

or v

2

=2gh

whence, by solving with respect to v and h,
v

" " " "'
J
v
=

2

2gh and h = '£__

2g

• • • • • • • • • • • (6)

In these equatirus is called the velocity due to the height h, and h
the height due to the velocity t'.
A column of wa·cer rising with a ~elocity v exerts upon a flat, hori-
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zontal plate placed in its current a force which is equal to the weight of
a column of water with a base equal to the surface of the plate presented
2

to the action of the stream, and of the height ~g; the height due to the
\elocity. If we designate tl"e surface of the plate opposed to the action
of the current by f, we shall have for the vertical force the expression

vz

W

=f '2gr

in which r represents the weight of a cubic meter of water, (1,000 kilograms,) and g the acceleration due to gravity, from which we haveW = 51 f v2 • • • • • • • • • • • (7)
The pressure, therefore, increases in direct proportion to the opposed
surface, j, and the square of the velocity, v, of the ascending \Yater
column.
If the surface f presented to the action of the stream is equal to one
square meter, the pressure will be
W = 51 v2 kilograms . . . . (8)
and if the velocity of the water column h; one meter per second the pressure will be
a = 51 kilograms . . . . . . (9)
and we may hereafter designate by a the force exerted against the
surface of a square meter by a column of water moving with the \elocity of one meter per second.
•
vYe obtain, therefore, by substituting a for its equivalent in equation (S)
w =a v 2

•••••••••••••

(10)

and in equation (7)
W = a f V2 • • • • • • • • • • • ( 11)
I have already spoken of the fact that larger bodies of less specific
gravity fall in water with smaller bodies of greater specific gravity. Of
course the actual weiglJt of two such bodies will not be equal. The only
condition which must be fulfilled is that the proportion between the
actual weight and the snl'face opposed to the action of the stream shall
be the same in each case.
If we suppose the bodies to be spberical, it is easy to ~emonstrate
n'lathematically, that while the surfaces \Yould vary as the squares of
the radii, the contents would vary as the cubes of the radii. As the
size of the sphere increases, its cubic contents, and hence its weight,
would increase more rapidly than the surface. If we take, for example,
a sphere of galena and a sphere of quartz which would fall through a
column of water in equal times, we find that the quartz sphere must be
• more than twenty-three times as heavy as the g-alena sphere, and the
volumes of the spheres must dj.ffer still more, that of the quartz beiug
sixty-eight.times that of the galena sphere. If we represent tbe volumes
of two equal-falling spheres of galena and quartz by V and V 1, their
diameters by d and cZ1, anu their densities by I and P we shall have(galena) I = 7. 5
(quartz) P = 2. 6
And if the bodies are to fall through water the uensi-f y of \Ybicb is unity,
it. is evident that if we subtract unity· from I and I, and cube the re-
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m: inder~, we slla1l lmYe the corresponding ~·a.1ues of Y 1 and. V, and

h,;nce we may writeV1

= G. 53 = 27 5

and V = 1 . G3 = 4
V:V 1 :: 1:68
If we designate the absolute weights of the spheres by P and P 1 we
shall iuweP : P 1 :: IV : F V 1
Substituting for V and V 1, and I and F, the values already found, wPbaveP: P 1 :: (7. 5 x 4): (275 x 2. G) or 30: 715 or 1: :?3.8.
In order to find the re1ation between Yolumes and weights of equalf::1lling bodies in air, the density of which L so small (0.00125) that it
may be practically neglected, \·ve ueed only to makeV = 2. G3 = 17 . 5 and
V 1 = 7 . 5 3 = 421 . 8
Substituting these values in tlle proportion
P : P 1 :: I V: F V 1
we shaH have the absolute weigJ.1ts of equal-falling spbe~·es of galena
and quartzp: P 1 :: (7 . .J x 17. 5): (2. 6 x 421. 8) or 131: 109G. G or 1: 8. 37
The Yolumes ·will vary in this instance as(~.G)3 : (7.5) 3 or 17.5 : 421.8 or 1 : ~4
From a comp['rison of the ratioo between the volumes and absolute
weights of equal-falling spheres of galena and quartz in water and iu
air, it will be seen tuat in order to do good work with any machine, for
either wet or dry concentration, a, preYious accurate ,·izing of the stnff
to be treated is necessary. l\Iore particularly is tbis the case ill tbe dr:r
process, for the difference in the size of equal-falling l)Odies of dift('reut
tlensities in air is much less than in water. .A quartz sphere must be
four times as large in diameter, contain f.l ixty-cight times the yolnme,
and weigh t\renty-three times as mueh as a galena sphere that lJ'~lwses
in similar manner in falling through a, column of water; but iu air the
quartz sphere would only base to be two an l eight tenths times as large
in diameter, contain twenty-four times the Yolume, and weigh eight and
thirty-severtt hnndredths times as HIUch. In either case, lloweyer, the
i~nportance of a careful sizing is nt once apparent.
•
:Much less importance has been attad.1ed, in this country, to the sizing operation than the facts of tile case warrant. If we had a pulYerized ore, the particles of wl.Jich were exc1usively composed of either
galena, or quartz, and all f the same size and shape, the separation of
the minerals wo 1l•l •
• difficu1t. In practice, llowever, these conditions are robabl.) n 'er fulfilled. The flne1y-diYi(1ed ore will contain •
particles CO'll o"ed p~ r I. of qu~utz an<l partly of galena, an<l as the
proportion · of tll t\H) · era1s \rill Y<U.Y -very greatly in the numerous
compound partil'l . , "
hall haYe in effect grains of all spec]fic gravitiPs bctw ·n galena aud q wrtz, so that no matter if the particles were
all of eqnal t-~izt a ul similar in shape, the :J bsolnte separation of the
minerals ' m 1l be iPlpnH1ticab1e. Bnt it is, moreover: practically impo~sible t
( l t 1; gr· i . lof gnlHla and quartz of the same shape.
Galena ha. r 1: ·~
rl .L age along eubic faces, and n:1tnrally breaks
up iuto mo · 01 lc
· ( c cubes.
Quartz, on the other hand, breHks
up into piece of~ po ible shapt·s, bnt mainly into tllose of tl'ii:!ngalar
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section in at least one direction. Hence it is evident that a perfect sizing process is an impossibility, though it is none the less important oa
tllat account that some such process Hhould be employed, where the best
possible work is required. Though it cannot accomplish everything, it
is nevertheless an important auxiliary in ore-dressing, which can only
be omitted with a loss of valuable material or the retention of more
worthless material than should be put into the furnace.
If we imagine a body bung by means of a thread in an ascending
column of water, it is apparent that the force exerted by the motion of
the water operates against the force of gravity, and lessens the tension
of the thread. If the column of water moves with exactly the proper
velocity, it is evident that the force exerted may be such as to exactly
counterbalance the force of gravity, and cause the body to float without exerting any strain upon the thread. This velocity will depend
upon the size and density of the body. The following table gives the
velocity of the stream required to keep spherical bodies of different sizes
and densities in the condition described :
Diameter in millimeters.

.....h

"j;

c3

Substance.

.....

c.o

10

Q

<+=l

"5
Q;)

15.
7.5
5.
2.6
1.3

8

I

6

I

4

I

3

I

2

1

I

I

t

V clocity in meters per second.

0..

r/1

G:tlena ... __ .. _. _..•.•••.
Iron pyrites ..............
Quartz ..................
Coal .. _.... __ . _. . .......

I

1. 9:3
1. 31
1. 03

o.n3

0.2r;

1. 72
1.17
0.92
0.56
0.25

1. 50
1. 02
0.79
0.49
0.22

1. 22
0. 8:1
0.65
0.40
0.17

1. 05
0.7:3
0.56
0.35
0.15

0.86
0.59
0.46
0.24
0.12

0.61
0.41
0.32
0.20
0.08

0.32
0.29
0.23
0. 14
0.06

A class of machines known as jigs or jiggers operate upon the principle above described. They will be discussed hereafter.
The action of a stream of \Yater passing over an inclined plane upon
solid particles forms the basis upon which a number of dressing-machines
have been constructed.
It is evident that two forces act at the same time upon a body thus
constituted: :first the force of gravity, and, secondly, a force due to the
current of water. If the inclination of the plane is not too great, the
friction of the body against the plane will retard the motion imparted
to the body by the current.
The particles may either roll on the plane or they may slide along over
its surface. In the former case the retardation of the particle would be
due to rolling friction, and in the latter case to sliding friction. The
kind of motion depends upon the shape of the particles and the thickness of the stream of water. Round particles, and those nearly approaching that shape, would naturally roll, while flat, or nearly fiat particles, would slide. When the particles are very small, and the stream
of water is verJ7 thin, the friction of the water on the plane is proportionally so great that the lower portion of the stream will have a much slower
motion than the upper. Hence, if equal fa1ling particles of different
specific gravities and of a proper size are treated on such a plane, the
larger particles will be afl'ected much more by the current than the
smaller ones, and in this way a separation will be effected according to
the size of the particles.
28M
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Among the machines in which ore is separated by means of a
stream of water passing over an inclined surface, I may mention
budule, the plane-table, and the rotary tal>le. In the percussionthis principle is also employed.
If grains of different sizes and specific gravities be thrown into a
vessel containing- water, in rapid rotation, which is kept up for
little time after their introduction and tl.Jeu allowed to come to
heaviest particles will be found near to the circumference, the 1
near the center, and those of intermediate weight in intermediate
tions. I!l other words, the grains will be separated into concentric
of equal-falling particles.
Jigs.- The foregoing discussion of the fundamental principles of
dressing will be sufficient for the comprehcnRion of the chief
now used for the purpose. Before treatment by' the machines now to
described, a careful sizing of the sLuff is, as I have said, nect>ssary
order to obtain good results. The different arrangements of ~v··v
trommels, &c., which have been employed for this purpose, are g·eutera.llvl •
simple and well known to most persons who are ever likely to be
upon to use them. Without dwelling, therefore, on the machinery
sizing, I shall proceeu at once to the description of apparatus for treating sized stuff.
Perhaps the most universally serviceable machine for ore-dressing is
·the jigger, a machine which was originally of e~ceedingly simple con·
struction and operated entirely by hand. It has, however, now been
,brought to a great degree of perfection; and a large number of maehin
all resting upon the same general principle, and differing only in
points, have been invented. It would be impossible within the
of this chapter to describe the various patterns which have been
but as there are only three main varieties of them, a general Llel3Cripti<)ll:
·will not be difficult.
The idea of a jig was originally derived from thr treatment by
.of ere on a sieve under water. By plunging the sieve down s
·in the water, and allowing the particles to come again to rest upon
. separation is effected, and if the stuff has been sized, and the oneratiol
has been sufficiently often repeated, the denRer particles are
strata under the less dense. If the mass on the sieve is then di
into horizontal layers, ore and gangue may be separated. The
chanical jig had contrh·ances for imparting motion to the sieve;
was afterward found that t.be same results could be obtained by
a submerged stationary sieve and imparting a vertical oscillatory
to the water. 'This is done either by means of pistons or elastic,
plates, of rubber cloth or some such material, placed in t.be ·
'box or on the top of a lower chamber full of water and communiC2LtiDJ
with the box containing the sieve. An additional feature of recent
.chanical jigs is the continuous discharge.
Piston-jig~ .m ay be divided into two classes: those in which tbe
·is placed below the sieve, and those in which it is situated at the side
behind the sieve, in a box communicating freely below with the box
.taining the. sieve.
·The jig with a,piston under the sieve operates as a pump, and is
.in ..Germany, where such machines are most used, as a setz-pumpe.
,preferred at many of the best ore-dressing works to those witb a
piston, on account of simplicity of construction and economy of
ing. An excellent machine of this c ass has been invented and
by Dr. F. 1\'f. Stapff, an engineer in the service of the Swedish
ment. This gentleman, wishing only to further the introduction of
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dressing-machinery, refused to take a patent on his machine, so that any
one is at liberty to construct a jigger after his pattern.*
The cut subjoined represents a machine built in full accordance with
Dr. Stapfl''s designs, which was constructed at Bethlehem, Pennsylvania,
for the Dolores lead-mine, Mexico. The ores from this mine, galena and
black carbonate of lead, are associated with small quantities of ziucblende, and copper and iron pyrites; they contain calcspar as essential
gangue, and are easily dressed. But in Sweden good use ba~ been made
of quite similar jigging-apparatus for dressing' copper-ores, containitJg'
copper pyrites, iron pyrites, and blende iu a gangue of quartz, hornblende,
and other silicates.
It should be understoo~ that the jigger is constructed for the treatment of sized stuff. The size of meshes in the sizing-screens, and tlw
number of screens subsequently used, must be made dependent upon
the· specific gravity of the minerals to be separated by the jigging process. For the separation of calcspar and zinc-blende from galena, (Dolores,) the width of meshes in successive sizing-screens should be about
1.00, 0.64, 0.41, 0.26, 0.17, 0.11, 0.07, 0.04 inch, when perforated plates
with round boles, or 0.70, 0.44, 0.29, 0.18, 0.12, 0.07, 0.05 inch, "\\hen
wire gauze with square boles is used. Stuff passing through 0.04-inch
meshes is too fine, and stuff remaining upon i to 1 inch meshes is too
coarse for proper treatment by this jig, which, however, by some slight
alterations in constructive details, can be made fit also for the working
of coarser or finer stuff. All material feu on the jig should be free from
dust.
General arrangement and modus operandi.-The main box contains six:
· compartments, viz: A, open for the circulating water; B' and B", containing the pump-pistons E aud E"; 0' and 0", receptacles for the jigged
products; D, a space for filtration of the water from the refuse. The
rising pistons press water through the sieve. beds F' and F", while they
draw water from A, through the val\es t/ and e", to the chambers B' and
B". A consequence of the water's risiug in B' and B", and of its sinking at the same time in A, is a current, from left to right along the sievebeds to D, and thence through the holes k/ and k" l>ack to A, by which
the medium water-level in the 'Yhole vessel is restored. The valves d"
d11 allow the water to pass through the sinking pistons, so that there is
no suction against the sieve-beds, and no current from right to left is
effected by the back-stroke of pistons. Sized stuff fed upon the sie\ebed F', from hopper G, is jigged by the thrusts of water from below;
but at the same time being exposed to the horizontal water-current, its
lighter particles are carried across the ridge c', and after being exposed
to a new jigging operation on sieve-bed F", the refuse is carried across
the ridge c" to the chamber D. The heaviest parts of the jigged ore
move close along the sieve-beds F' and F", and enter the receptacles 0"
and 0", through the gates g' and g", respectively. Screens of woven
wire, attached before the boles k/ aud k", prevent the refuse from being
carried to chamber A. Along the inclined screen l", the refuse is led to
a discharge-opening, m". Continual feeding from hopper G is regulated
by moving the platef, which allows more or less stuff' to be drawn from
the hopper by the fluctuations of the water. The regular horizontal
movement of the ore from left to right is promoted by a slope of sievebeds of 1 to 36. By slides h' and h", in front of the openings g' and g",
* Stapff's continuous jig was described at length in my fourth annual report, (1872, p.
493.) The drawings and the essential parts of the description are here repeated.-R.
W.R.
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the quantity of products enterlng the receptacles 0 1 and 0", is so regu.
lated tllat the upper surface of the ore in process of treatment is about
level with the ridges 0' and 0". If plenty of water (one cubic foot per
a,

SECTiON

of e.f

a; I

second) can be disposed of, the discharge through the holes m', rn", m"',
from the chambers 0', 0", and D, should be continual; but if water is
scarce, the receptacles 0' and 0" are emptied periodically. The refusehole m"' should never be wholly closed, in order to allow the refuse
to escape continually with a certain quantity of water, which has to be
replaced from above.
The pistons, by through-rods and cross-beads connected with levers
0, receive their movement from cams L, working against the lever. It
being favorable for the jigging process that the pistons sink slowly, but
rise rapidly, the down-stroke is caused directly by cam, and the up-stroke
effected by a counterpoise Q, on the end of lever 0. By alteration of
the weigllt of this counterpoise, tile Yelocity of the rising pistons may
be changed at pleasure. ~.,ine ore must be jigged by short strokes, coarse
ore by long ones. For changing the length of stroke at pleasure, a setscrew, t, is placed over the guide-bar t' of the lever 0. By this means
the back-arm of lever 0 can be raised so much that the cam L does not
catch the head of the other level-arm at all. Then the piston will rest,
though the cam-axle is rotating; or it can be lowered sufficiently to
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allow the cam to catch the lever-bead 3 to 4 inches above the releasing
points, and then the stroke will be about 3 inches. The set-screw can be
moved along the guidebar while the machine is
in full motion. An elastic cushion of rubber, r,
IS applied above the setscrew. to moderate the
shocks of the falling lever.
AU other circumstances
unchanged, the quantity
of ore jigged in a certain
time depends essentially
upon the number of piston-strokes. But this
number must not be increased so much that the
ore on the bed has not
time enough to settle between two strokes, con·
sequently the jig should
be run slowly, (about 60
strokes a minute,) if
coarse ore is jigged by
long strokes, and fast,
(about 180 strokes a minute,) if the finest ore is
jigged by very short
strokes. The most favorable number of strokes
in any case can easily be
produced by running the.-----,"L-driving-beltononeoftheL..-.1~6111a-.,;,-_._____Hi!i!'~l-----'--~.three pulleys of different
diameter on the same
SECTION 'Jy a6
cam-shaft.
From the preceding it is easy enough to see the wide applicability of
~his jig. If the hopper is regularly filled, and everything else regulated
m accordance with the nature of the ore jigged, viz, supply of water~
number and length of strokes, feeding (by regulator j,) discharge, (by
regulators, g' g",) outlet of water, products and refuse, (by holes, m' rm"
m"',) the receptacle C' will receiYe the heaviest ore, receptacle C" an intermediate class of ore, box D gangue, or rock fit for the stamp-mill.
The products of the jigging process, and the further operations they
haYe to pass through, vary in accordance with the mineralogical character and the size of the treated material. ]'ine Dolores ore will give
galena and lead carbonate in receptacle C', blende in receptacle C", and
calcspar in box D; coarse Dolores ore, galena and carbonate in C',
blende, mixed with galena, carbonate and spar in 0", spar, with little
blenue, and traces of lead ore in D. In this case it is necessary to submit the crushed products from C" and D to further dressing operations.
The power necessary to drive this jigger depends upon the area of
pistons, and upon the number and length of piston-strokes. Half a
horse-power is jn all cases sufficient to work a jigger of 18 by 18 inches
piston area,
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The quantity of material worked in a certain time is greatest if the
stuff is rich and of middle size. Of poor copper ore, 6 to 7 cubic feet
are worked in an hour.
Most of the constructive details ot a jigger built of wood
can be seen from the cut, without further explanation. If
acid water is to be used for
the jigging operation, '-rood
is the be_s t material; and, besides, it is the cheapest.
Leaks in a well-constructed
wooden jigger-box are usually
calked by dirt after the jigger
bas been used for some time,
and lwsides it is of no practical account if a few drop~ of
water leak from a \essel
through which ! to 1 cubic
foot is run per second. The
outside walls of the jigger-box
.-------lL-~!J.._--:------""'-9-11--should be at least 3 inches
L~_,l!-'ii".--l----L-I'J"l!~---....-.1.---t":r-!lj! thick, the in te~ior partition
- walls 2 to 2i Inches. The
I
,'{!
SECTION ofCil
planks forming these wallS
should be united by hard-wood wedges filling· grooves. It must be remembered that soft and .dry wood expands transYersely about i inch per foot
by soaking. A wooden box constructed in accordance with the cut remains
not only tight enough, but it can also be easily taken apart and put together. Grooves in the side-walls hold the bottom, which is sti:ffuned
by tramwerse rails; the end walls are fastened in the bottom and side
walls, th.:; long partition in the bottom and the end walls, the short partitions in the bottom, long partition and front wall. Bottom rails and
poHts form a frame around the box, and by pieces between the rear wall
and long partition wall the whole construction is secured. The discharge holes m' m" m'" should not be closed otherwise than by wooden
~lugs or exterior trap-doors, which by weights working on knee-le\ers
are pressed against nozzles. Close above the bottom are gates i for
cleaning the chambers A B' B" D' when they become ohstrueted by dirt.
The pistons do not slide directl.Y on the walls of partitions B' and B",
but on hard-wood linings, which can be replaced, piece by piece, if necessary. The main valves c' c", of rubber, are stiffened. by thin sheetcovers; their wooden valve seats are kept in place by buttons. Each
piston is covered by four light rubber val~es.
The meshes in sieve beds F.' F" and in screens b', bb" must be fine
enough to prevent the ore to pass through. But it is not necessary
to .use as ma11y different sets of sieve beds and filtrating screens as there
are sizes of ore. Two sets answer all praetical wants. Wire-gauze
with very :fine meshes, which has to be used if the :finest stuff is worked,
should always be protected against too speedy abrasion by wrappers of
coarser gauze. The frames covered with wire-cloth (F'~ F", l' l") rest
loosely upon and l>ebind wooden strips, and are kept in position by the
large frame H, which is common for all compartments in the front part
of the jigger. This frame contains the ridges c' c" and the gates j, h',
h," which move in grooves; f is kept in position by friction only, h' and
h" by wing-scre~s besides.
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Behind frame H and sieve beds F' and F" move the piston rods in spacious grooves. The lever-heads recei viu g the motion from cams L must be
coYered with steel; the couuter-weights are disks of metal, kept in
place by eye-bolts. By replacing one or more of those metal disks by
wooden disks, and by moving them nearer to or farther from the fulcrum of lever o, it is easy to change the velocity of the rising pistons at
pleasure.
There can be no doubt that this machine is admirably adapted for
separating ores; and not the least of its merits, es~cially in this coun~y,
is the ease with which it can be adjusted to work ores of Yarious sizes
and kinds. The limits for the sized stuff which can be worked on this
machine are given by Dr. Stapff, and these are equally applicable to
other well-constructed jiggers. It will therefore be seen that only very
fine Rtuff cannot be successfully worked by jigging. Pieces over an
inch in diameter scarcely need any mechanical contrivance for their
separation. They should either be further reduced, or the separation
s~ould be made by band. Stuff :finer than 0.04 inch diameter is apt to
cake upon the sie-ve, and prevent the water from thoroughly loosening
up the particles. It would also be difficult to properly size, by means
of sieves or trommels, grains under 0.04 inch in diameter while in a wet
condition, and it must be borne in mind that only sized material can be
jigged to advantage.
I deem it mmecessary here
to g·ive any drawings or det
scription of jiggers which
can be \vorked ouly intermittently, or of those in
which the water is ~tationary
and the sie\e is movable.
Such machines are but little
less expensive than the pis- ,.------n~>-re----::>LJ
ton-jiggers, and are not capable of working more than ;
about one-third the amount ;
of ore per square foot of sieve ~
in a given time. Only under '
very peculiar conditions ~ ~~t·ft~===i:~==:llt
would any well-informed en- ~
gineer construct such a mac~ine.

One of the simplest forms
of the piston-jig is shown in
the figure.* It is made of
wood, with a piston or plunger Pat one side, which, on
being forced downward upon
the water in tlle box, causes ~~~g~:ii:£"F~:=:::;:::::=:::lEE~===:::==::::::E:=:.!:J
an upward flow through the ~
, '
grate in the direction b to
Wimmer's continuously working jig.
c. Thepeculiarityofthisconstrnction, due to Mr. Vogel of Joachimsthal, and Mr. Wimmer of Clausthai, is a valve in the center of the sieve through which the concentrated stuff is delivered as it accumulates, while the refuse passes off
"This and the descriptions of jiggers immediately following are taken from my
second annual report, (rendered in 1870,) pp. 702 et seq.-R. W. R.
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over the partition in front. But it was found that the downward current of water, when this valve was opened, was sufficient to carry down
some of the waste stuff from the top ; and it became necessary to devise
some means of preventing this flow. This was efl'ected by covering the
outlet with a conical tube, d, supported from a bar of wood aboYe and
reaching down through the layer of poor stuff so low that only the
heavy and richer portions resting directly upon or near the sieYe can
paSj downward into the discharge-pipe b f. This pipe is alternatrly
opened and closed at t.e.e top by an iron stopper placed at the end of a
vertical rod, the upper part of which slides through a supporting-ring, g.
By means of an arm, i, supported on a pivot at k, the stopper is alternately raised and lowered as the piston P rises and falls. Tbe opening
in the discharge-pipe is thus opened when the piston descends, and is
closed when it ascends. It bas been found in practice, however, that
this arrangement for opening and closing the discharge-pipe does not
give satisfactory results.
A somewhat similar machine, in use in the Harz, is shown in section
by the next figures. The outlet in the sieve is surrounded by a perforated cylinder, d, so as to prevent the refuse from entering, wbile the ore
escapes through the tube and is delivered at the side. From five to six
cubic meters of stamp-stuff can be passed through this apparatus in
twelve hours.

Self-discharging jig-Harz.

•

One of the best jigs of the continuously-working class is the invention
of Rittinger, and was exhibited at the great exposition in Paris in
1867.
It is represented in the annexed figure, and is characterized by the
inclination of the grates and the lowness of the front partition, over
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which the poor and lighter stuff falls continuously, and with very little
water, while the heavier and richer portions fall through the opening
or slit o at the base of
R
~
the partition. This par~-~
tition. is the seg~ent of
I.! / . .. -·-··. .\ \ \
a cylmder, and IS supported upon the lever or
L . · ~=. ---'-'arm d, so as to be mova·
ble back aud forth in
such a manner tliat the
opening or slit o may be
increased or diminished
at pleasure. The heavy
stuff, passing through
the opening, falls into
"
the box K, from wliich it ----:::~~;;:;;;?;;t',; :_ . w
is rel?ov~d a.s required. ~ -'.K{.The m clmatwn of the
· -~-·· ./ ,
grate in this machine is
from five to eight degrees. It is fed through
the hopper B, which
plunges below the sur- """~
~?Jl==~r-'""-::..--=
face of the stuff accu- ""~
mulated on the grate.
Rittinger's sElf-acting jig.
The loss of water which occurs at each stroke of the piston is rernaced
from a reservoir, W, at the back of the apparatus. According to Rittinger, experience bas
shown that the duty of
self-acting machines of
this kind is generally
three times as great as
that from the ordinary
intermittent working
apparatus.
In 1863 1\fr. Geyer, an
engineer fi'Om Baden,~--~-~---~
introduced continuously-working jigs into the
great ore-dressing establishment erected bv
him on the baoks of th'e
Lahn. In the construction of these machines
both wood and metal
were employed. The arrangement of the parts
is represented by the
accompanying figures.
It is a double machine,
composed of two grates
and two pistons, actuated simultaneously by
means of cranks on a
shaft above, the motion
being communicated by
Geyer's continuously-}Vorking jig.
two connecting rods. The grates are inclined forward, and are provided

Jl::Lft \ .
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with a chink or gutter at the lower edge, through which the concentrated
ore falls into inclined troughs c. The stufl' passes from one grate to

Geyer's continuously-working jig-section through piston.

Automatic jig of Huet & Geyler.

another, and thus two different grades of fineness may be secured. Iron
-plates or partitions are placed so as to govern the discharge, and these

,
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may be raised or lowered at pleasure by the thumb-screws e e. These
machines, worked at seventy strokes per minute, will wash about nine
cubic meters of stamp-stuff, diameter of orn.oo5, in a day, and they require about three hundred liters of water.
Messrs. Iluet & Geyler exhibited a self-acting jig at the Paris exposition in 1867, and its satisfactory operation upon lead-ore was witnessed by Professor Blake. It is constructed of cast iron, and is very
compact.
Most self-acting jigs require a large quantity of water, and this in
many lor.alities is a great objection to their use; but this jig is designed
to work with but little loss of water, and, at the same time, by the aid
of an automatic scraper, to increase the product.
The tub is shaped like the letter U, and is divided into two compartments, one for the piston and the other for the working-grate. \Vater
is supplied through the valve A, at the side, and the fine stuff or slime
which falls through the sieve settles upon the bottom, and is discharged
through an opening, B, controlled by a lever reaching out to the front of
the apparatus. The piston iR operated by means of a shaft and crank,
which works in an inclined slide, 0, connected with a. lever carr,ying the
piston, so as to give a rapid descending stroke with a period of rest at
the bottom, and then a slow upward movement; thus giving the most
favorable conditions for the rapid and perfect separation of the stuff
upon the grate.
The motion of the piston may be varied at will, in order to secure the
best flow or motion of the water for different grades of ore. Tuis adjustment is effected by shifting the position of the head of the piston
along the lev~r or arm, and by this means increasing or diminishing the
amplitude of its motion. The construction of this slide is sllown in the
figure. _By turning the fixed screw s s, the head of the piston may be
moved forward or backward.
'rhe machine is provided with a scraper 1~, actuated by the long rod
D, which is attached to an eccen- - --- ---:--- ----..
tric on tlle main shaft and moves
A
the levers E and F, giving to the --A
I-----,
scraper a forward and backward \d
motion over the top of the stuff
upon the grate, and throwing out
a portion of it at each movement.
The path of the scraper is determined by the guides G, attached to
R
each side of the tub. It can be
varied by means of screws upon
the lever or arm F. In passing
·backward, the roller or projection
on the scraper, which follows the guides, rises upon the movaule inclined plane G, and on its return passes below tuis plane, following
the double-dotted line in the figure. The poor stutf' from the top,
which is constantly thrown forw1lrd and off by this scraper, falls over
the front of the tub at R, along the shute M. The grate is inclined as
in the machine of Rittinger, and the opening for the escape of the
heavier and rich portion is similarly placed at the foot of the incline and
just below the bridge over which the poor stuff is scraped. The opening is shown at H. It is closed by a valve which extends along the
whole front edge of the sieve, and can be opened and closed at pleasure
by a lever. The stuff passing through this valve falls into a receptacle K,
from :which it may be removed at pleasure through the opening L.
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The scraper is so made of perforated sheet-iron that it does not throw
the water out together with the waste. These jigs are made with great
care and accuracy.
Mr. F. Cazin, Rose Clare, Hardin County, Illinois, is the inventor, and
Messrs. Morry & Sperry, of New York Uity, are the agents of a new
ore-separator, wllicb consists essentially of three jigs, arranged end to
etH1. It is continuous in its action and has but one piston and pistonrod, a disposition which, as all who have worked the ordinary maciJines
know, saves a great deal of complication and permits a much simpler
and cheaper construction than is possible when three separate pistons
have to be actuated from a through sllaft, or by connecting rods from
the first piston. The peculiarity of this machine is that tbe piston is
hinged Rt one end, opposite the last sieve, and the piston-rod is placed,
not in the center, but at the other end, opposite the first sieve. It lies
the whole length of the machine, and at the side of the sieves. This
peculiar arrangement gives each sieve a stroke of its own, entirely different in strength and length from that of the others. The undressed
ore is run on the first sieve and receives the longest stroke, that is to
say, the most thorough agitation the piston is capable of giving. On
this sieve pure mineral and a mixture of middlings and poor are obtained.

Cazm's ore-separator.

Of course the middlings will be at or near the top when they arrive on
the second sieve. There the action is less energetic; the middlings are
taken off and the poor ore paRses to the third sieve. This poor ore,
though often thrown away, still contaiDS some mineral, adhering in tlH~
for:m of fine partieles to larger grains of rock. The difference in gravity
between these grains and those which are composed of rock alone is
very small, and in a violent stream the two sorts are constantly remixed,
so that separation is not effected. But a quieter action will separate the
absolutely worthless from that which has some value, so that on tlte
third sieve a product which may still be worth reworking is obtained,
while the gangue passes off to the tail-race.
Whether the machine will be equally effective in separating an ore
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containing two or three mineral3 of different specific gravities, is &,
question to be decided by trial. Each sieve would certainly afford one
mineral separated from the other two, but with the peculiar action of the
hinged piston it seems to be reasonable to expect tl1at the pure mineral
of each sieve would be mixed with the lighter particles from the sieve
above. This, however, could be afterward separated by a repetition of
the process. This is one of the great advantages of the continuous jig.
Its work is so rapid that a repetition of the operation, especially wlJen
performed on concentrated mineral, does not involve the labor that a
single run through other machines occasions.
I have already mentioned a machine in which tbe oscillationR are imparted to tlle water by the movement of pliable plates of rul>ber-cloth, or
some such material, against which the water under the sieve exerts a pressure. A very good machine of this sort has been constructed b,y .Mr. .1\'Iorton, of Jersey City, and I regret my failure to obtain drawings of this
machine, which bas done some very nice work. It is capable of being adjusted to treat ores of various specific gravities and sizes, and in one or
two cases, where the rt>sults obtained by this machine were unfavorable, or
!lt least not so favorable as had been expected, I have no doubt that
the failure was due either to attempting to treat too finely pulverized
ores, or to the lack of a proper previous sizing.
Jigs constructed on the principle of Dr. Stapff''s possess one advantage over those built according to any other plan. There is a positive
upward current passing through the sieve which ceases perhaps during
the downward motion of the plunger, but which is never reversed, as in
the case of the others. In this way a more regular sinking of the partides thrown up by the upward motion of the current is accomplished.
A downward movement of the water tends to draw down the lighter
partieles and mix them with the heavier rather than to facilitate their
separation. vVith any jig of good construction it is possible to obta'in
three or more products, according to the constituents of the ore. In
Europe these machines are frequently used to separate galena, blende,
and gangue, and sometimes copper or iron pyrites is also st>parated on
the same machine. There is no other machine employed for the dressing
of ores capable of performing so many various separations of ores, and at
the same time of treating material of such a variety of sizes, the ouly
necessary condition being the one ~hich I have already alluded to, viz,
that tbe grains treated at any one time must be of m'arly the same size.
Rittinger gives the following general dimensions, derived from practical experieuce, as the best for the construction of jigs:
1st. The opening of the feed hopper should be of from 22- to 3 inches
area, and about 4 inches above the sieve.
2d. The length of the sieve should be at least 24, and better 30 inches~
and its inclination about a half an inch to the foot, in order to facilitate
the discharge.
3d. The height of the material resting on the sieve should not be
over 4 inches at the lower end.
Settling-t~tbs.-A vety simple machine for separating the particles of
crushed ore, according to the rapidity with which they sink in water,
consists of a cylindrical vessel full of water, kept in rotation by means of
arms attached to a Yertically revolving shaft. In many of the Cornish
dressing-works this operation is performed by hand, a given portion of
ore being placed in a tub, and the mixture violently rotated with a shovel.
When the rotation has been maintained for a sufficient length of time,
which varies with the quality and size of the material treated, the ore
is allowed to settle, while the workman jars the tub by blows upon its
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side with an iron bar, in order to prevent the adllesion of fine particles
to its inner surface.
In Germany mechanical meanG are employed for rotating the charge.
The rotation is not so rapid as to prevent the sinking of the lightest
particles, and is varied to suit the ore treated. By the application,
below the stirring apparatus, of concentric chambers, narrowing toward
the bottom, and each terminating in a discbarge-pipe, equal-fallillg
grains may be separated into classes and caught in separate vessels.
Thus the operation of the machine may be made continuous, no stops
beiug necessary to remove the separated material. In order to prevent
too great· consumption of water, and to give the particles sufficient time
for the operation of centrifugal force, tlle discharge-openings must be
made as small as possible. The heaviest particles will of course be
found nearest to the center. If a good separation of minerals, according
to their specific gravity, is to be effected on this machine, a careful previous sizing is necessary, an<l tbe quality of the work done will depend
to a great extent upon the accuracy with which this operation is carri~d
out .
.A regular rotation of the stirring apparatus is necessary, since, if it
is run rapidly at one time and slowly at another, it is m:- i<lent that the
separation cannot be uniform. For this reason an indepen<lent motor,
for example a small turbine-wheel, may l>e advantageously employed to
drive it. The size of the stuff usually worked on these machiues YarieR
from -j-0 to 1\ inches in diameter. Finer material can l>e worked, lmt
not with equally goo<l results. 1\.fachines are usually built large enough
to work from 16 to 25 cubic feet of material pBr hour. They are usually
from 2 to 2~ feet in diameter.
The following varieties of settling-machines were described in the
commissioner's report of 1870, in Professor Blake's treatise on mining
'machinery :
llundt's settling-tub is a continuous-working machine, designed to
separate or sort tlle particles according to their Yeloeity of fall tbrongh
the column of water. The particles of .stuff entering this maf'.hine are
sul>jected to two motions, the direct fall due to gravity, and the movement of translation due to tl.Je motion of the water. It follows tbat they
take a diag-onal course aud reach tbe bottom at different distances from
the point at which they entered tbe column.
This apparatus was first used at the Lan derkrone
miues, near \Vilnsdorf, in 1854. It consists of a
circular tub, within which an open eylin<ler is supported and made to revolve by a vertical shaft.
This cylinder is partly closed by means of a cone,
so adjusted that only an annular opening is ·left,
5 centimeters wide at the bottom, and 13 centimeters at the top. The outer tub is 1m.75 in
diameter, and is 2 meters high. The inner cylinder is 1m.60 in diameter. Small partitions s s,
between the cone and the cylinder, serve to carry
~~~iii the water filling the space around with tlle cone
Hundt's settling-tub. and cylinder during their rotation.
The stuff to be treated is introduced in a continuous stream at the
top, and in falling through this height of two meters of water, and
being at the same time carried around by the revolution, is classified
according to the rapidity of the fall of tlle particles. It may be withdrawn from the vessel by suitable openings around the bottom. By
careful management of these openings, very little water is lost; and
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ttis economy of water, and the very small quantity required for the
proper working of the apparatus, render it especially worthy of the
attention of mill-men and metallurgists, in such regions in ~ew 1\lcxieo,
Arizona, Nevada, and Sonora, where water is scarce. The numl.Jer of
revolutions of the drum should range between 2 and 6 per minute, the
diameter being 4 feet, and the size of the grain from :i-2 to i of an inch.
Used with ore-stuff, particles of which differ in size, the machine sorts
these particles according to their rate of fall. As the product in such a
case would consist of ~mall and dense particles mingled with largm
ones of less specific gravity, the separation can readil,Y be ~ffected by
the simple operation of sifting.
·
Rittinger's setz-rad is upon the same principle as Ilnndt's. It is a
self-feeding continuous working-machine, and consiRts of a stationary
wooden tub c~J a, the bottom of which is divided into eight conical corrtpartments connecting with pipes c, which, after descending for a short
distance into the foundation, turn upward and outward, and are curved
at the end so as to deliver the water from the tub into an annular
trough d. A double cylinder, f j, supported by a shaft, g, is made to
turn in the tub a. The stuff to be separatf'd is· delivered in a constant
stream through the l10pper and distributor~ into tbe revolving cylinder,
and falling through the water in this space is sorted and collected in
the conical reservoirs and tubes b. A branch tube, closed by yalves s s,
permits the removal of this concentrated stuff from time to time. The
waste stuff, delivered through the tubes b into the annular trough d~
flows into another trough or conduit m, whence it is lifted b,y thfl.
wheel n, and returned to the tub a.
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Settling apparatus of Rittingcr.

Rittinger in his A1.tjbereUung describes a machine of similar construction, in which the stuff is not received into an annular column of water,
but into an ordinary tub in which the water is made to revolve b.v a
wing-wheel, the wings of which would correspond in position to the sections of the cylinder f f in the last figure. The bottom is divided into
eigllt radial compartments ending in funnel-like ca\ities, as shown.
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With grains of lead ore :l2 of an inch in diameter, 91 per cent. of all the
lead-ore contaiued in the stuff will be delivered into the second compartment at the bottom, all(l 8 per cent. in the next. But with grains
j-2 of an incQ_ in diameter, only 75 per cent. will be found in the second,
and 20 pe!.' cent. in the third compartment.
Separation without sizing.-In the machines already described, the
material to lJe W'orked mnst previously be carefully sized; but when very
fine stuff is to be dressed, it is found impracticable to size it accurately
and rapidly upon sie,es or tromrnels; and for this reason an entirely
differeut principle must be employed for treating it. It must, in the
first place, be separatetl into equalj'alling portions, the grains composing
each portion being of such relative size and specific gravity that they
will sink through a column of water of a given height in equal times.
Each of these portions is then treated alone upon a machine capable of
separating the particles according to their Hpecific gra\rity.
Thus we see that, according to circum~tances, ore may be dressed by
a Eizing operation, and a snlJsequent separation of the particles according to their specific graYit.y; or the separation, according to specific
gradty, may be undertaken after a separation into portions consisting
of equal-falling grains. In any case two distinct operations are necessary, and any method of dressing ores c~sisting of but one machine
and one operation cannot possibly gi\e as good results as machines
worked upon long-known and thoroughly tested scientific principles.
When the stuff to be worked. is not too fine to be separated on sieves
or trommels, there can be no doubt that the most economical method is
to size it first, and then separate it, according to specific gravity~ on the
machines already described.
Sometimes, however, the nature of the ore is such, (finely impregnated tin-ore, for example,) that it must be very miuutely crushed in
order to separate the valuable portion from the worthless gangue. Or, a
considerable amount of fiue "slimes" may be incidentally produced. In
such cases the second system of dressing must be resorted to, and the
fine stnff~ mixetl with sufficient water to hold the particles freely in suspension, is worked upon one of the three following principles in order
to separate and classify the equaljalling particles:
1st. In a horizontal stream of water of decreasing rapidity of current,
al1ll of sufficient depth, the header particles will first sink to the bottom, then lighter particles, and if the rapiUity of the stream is properly
regulated, the finest slimes will settle in the almost still water at the
end of the apparatu·s.
2d. A vertically-ascending column of water of decreasing rapidity of
current may be so regulated that it will carry, at first, all but the heaviest particles with it; afterward lighter particles will come to rest, and
finally e\en the lightest will be able to overcome the action of the current, and by this means the different sorts may be separated.
3d. A comparatively shallow, smooth stream of water will allow the
hea Yier particles to rest on the bottom of the trough, and as the rapidity
of the current decreases, the lighter particles will also come to rest.
On each of these principles various kinds of apparatus have been constructed. The most economical in point of labor is one constructed on
the first mentioned, and called in German a spitz-kasten, or pointed box.
These boxes are hopper-sbaped, built of wood, and a number of them of
different sizes are connected, so that the stuff which collects in the bottom of each box will consist of equal-falling particles, possessed of different properties from those in any other box. Four boxes usually constitute one a paratus. The water carrying the ore flows into and over the
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first box. the particles which are heavy or large enough settle in it, and
the light'e r or smaller ones flow on to the second, in which the heavier
particles again settle, and so on to the third and fourth boxes. The
rate at which the rapidity of the current diminishes is regulated mainly
by the breadth of .the boxes. Experience has shown that, for ordinary
purposes, tbe relative breadth of the boxes should be in geometrical
progression :
1, 2, 4, 8.
.
The first box, in which the heaviest and largest .particles, about 0.04
inch in diameter, are to· siuk, must have one-tenth of a foot breadth for
each cubic foot of the watery mixture to be dressed per minute. Hence
when it is desired to dress 20 cubic feet per minute, the first box must
be 2 feet wide. The relative widths of the boxes will then be2, 4, 8, 16 feet.
The length of the boxes varies usually in an arithmetical progression.
To correspond with the above given widths the following lengths have
been found by Rittinger to ·be most suitable:
·
6, 9, 12, 15 feet.
The sides of the boxes should have an inclination of at least 50° to
the horizon. As the length of the boxes is usually greater tha_p their
width, care must be taken to have the least inclined side no nearer horizontal than the angle given, otherwise the fine stuff will sometimes collect in the corners, instead of sinking to the bottom, and cause irregularity in the discharge. On the .other hand, it is unnecessary to make
the sides steeper than 50°.
The size of the discharge opening must be regulated according to the
height of the column of water in the box; so that only enough water
passes to hold the solid particles in suspeusion. In case too much water
escapes; a valve may be inserted in the discharge, and only opened at
intervals.
The troughs to convey the water and ore to the apparatus should hav~
5square inches sectional area for each cubic foot to be worked per minute,
and they should be inclined from i to f.4 of an inch per foot in length.
Considerable skill is 11ecessary on the part of the builder of such an
apparatus. The first box being the smallest is the easiest to construct.
The apparatus requires but little attention after it is once in successful operation, the only things to be observed being the feed and discharge. The size of the material which can be advantageously worked
in this way varies from 0.04 inch to the finest slimes.
The second principle, involving the employment of an ascending
current, bas led to various modifications ofthe spitz-kasten. The most
complete (but the most complicated) is perhaps the spitz-lutten apparat.
This I shall not discuss. The two following machines, described by
Professor Blake in the report already referred to, may be classed under
this bead.
An apparatus of conical form is shown here on a scale of 2~, the upJl('r cone iu section. A complete series is usually composed of fiye or
six, arranged in succession, one below another, as shown. The construction is very simple; and they can be made of cast iron, so as to be
very durable, and at the same time exact in form. Each part consists
of two cones, one inserted in the other, so as to leave an annular space
in which water flows upward from a reservoir or chamber at the lower
or pointed end. The stuff to be concentrated is conYeyecl by a launder
into the upper cone, and, passing through holes, encounters the upward
current. 'fbe largest of the stuff so fed should not exeeed tlJree-quarters of a. millimeter in · diameter. The lighter portiv s are a once car
29M
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ried upward and o-ver the upper edge of the inner cone, and fall
the escape-water into an annular trough, by wllich they are coud
away to the next lower cone, while the partieles of sufficient weight to

Conical separators.

resist the current fall through it, and accumulate in a. small inverted
cone, in the chamber llelow, from which tlley are allowed to drop b,y
the small aperture at the apex in the direction indicated 'by the arrow.
This orifice is controlled by a valve, and can be regulated at will,
according to the rapidity of the accumulation. So, also, by meaus of a
screw above the upper cone, the distance between the cones can be regulated according to tbe necessities of each case. The apparatus requires
considerable water, and the overflow from one cone is carried to the
next, and so on in succession.
Separating tubs with ascending currents (Spitzgerinne) combine the
principle of the :flowing with that of the ascending currents. The
-machine here illustrated seems to be the apparatus of Rittinger, as improved by M. Bilharz, director at Altenberg, near Aix.
This form consists of a succession of deep trough-like depressions
placed edge to edge, and gradually increasing in size and depth. But
as the ends and sides are the highest, the series forms, in reality, out
one vessel, the water covering all of the intermediate edges, and thus
permitting a continuous flow from one end to the other. This will be
seen from the inspection of the figure. SeYen compartments, B B, are
shown, and the direction of the :flow from C to W is indicated. The
whole series is supported upon a frame at such a height that the attend. ant can pass under it, and reach the openings at the apex of the pyramidal tubs, at A A, where the concentrated stuff :flows ~ut. A supply
pipe, P P, delivers clear water into each compartment through a branch
pipe reaehiug nearly to the bottom. The stuff entering at 0 deposits
the heaviest particles, and, aided by the ascending flow of water
from the pipe, the lighter portions pass over into the next tub, and so
on. The flow of water into each compartment must be carefully regulated. As the size of the compartments increases, the ascending current
\
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bas less and less force, and finally only the very lightest and poorest
:
portions are carried away.
The arrangement gives very satisfactory results. It reqmres from 120
to 150 quarts of water a minute, and will
separate about a ton of battery-pulp in each
hour. It may be ..constructed either of
wood or of iron. The apparatus shown in
the figure is made of iron.
On the third general principle above
enumerated equal-falling particles may be
separated in inclined troughs or sluices,
through which the watery slimes are allowed to flow. Tl1e discharge of concentrated materials from such apparatus is
not automatic, as American miners well
know, being obliged to clean their sluices
by hand. Launders with riffles, blankets,
&c., and ordinary tail-sluices, come under
this head. When practicable I would
always prefer to use the pointed-boxes
just described. When troughs or sluices
:::3 are employed, however, the inclination of
~the trough, and the ·quantity 9f waterflow.S ing on it, should be so regulated that as
'8 much of the worthless portion of the ore
~ as possible will flow over the end without
; carrying with it any of the valuable por~ tion which remains in the trough, and may
~ afterward be removed and treated by itself.
.g By widening the trough from the upper
1o toward the lower end, the velocity of the
.;:: current mav be diminished so that a more
~ perfect sep.aration will take place. Care
~ must, however, be taken that the stream
~ flowing through the trough is not too
~ shallow, for in that case the effect of the
~ current would be to classi(y the grains
:..:; according to specific gravity, instead of
~ separating them into portions consisting
of equal-falling grains.
The riffle, which is so frequenUy used
in all gold-diggings, is constructed on
this principle: The gold and coarse gravel
collect in the riffle, and these are easily
separated by washing in a pan after picking out the large pebbles by hand. Small
cross-ribs are frequently nailed in the bottom of tbe riffle-box, partly to break up
the even surface of the water, upon which
fine gold may be floated off, and partly
to serve as receptacles for the gold which
bas already sunk to the bottom, and prevent its being carried off in case the
current becomes more rapid than it
· was when the particles were deposited.
The small pieces of gold; owing to their great specific gravity, soon
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work their way through the coarser pieces of rock or gravel, which
are devosited along with them, and are found usually on the very bottom.
A sluice is essentially the same as the German troughs used for oredressing. In gold-diggings the sluices are sometimes made hundreds,
and even thousands, of feet long, and gold is frequently found deposited
at the tail of the longest of them. Oases have been known of excellent
profits being made by reworking the tailings from very long sluices,
which would go to prove how imperfect these contrivances are, even in
gold-washing. When they are used for ore-dressing tlle loss must be
much greater, since gold is so much heavier than the heaviest ore.
The foregoing are the principal machines used for the separation of
grains of different sizes and densities into portions, the grains of each
of which are equal-falling. The subsequent treatment, in order to separate these different portions according to specific gravity, ·will now be
considered.
The sizing of equaljalling particles.-The separation of equal-falling
grains according to specific gravity is, of course, a simple sizing, and
can be eff'ected by the use of sieves, wben the grains are of sufficient
size to permit treatment. In the practical dressing of ores, however,
only those portions of the ore which are too fine to be sifted to advantage are first separated into equal-falhng grains, and subsequently according to specific gravity. Previous sizing bas been found more economical, because the sieve is the most simple and rapid contrivance to
effect the result, and because sized ore can be separated according to
specific gravity more easily, economically, and rapidly, than equal-falling grains. If sizing by means of sieves can be effected after the separation according to the falling power of the grains, it could have been
effected to better advantage beforehand. Of equal-falling grains the
smallest are of course the densest, and the largest the least dense. The
smaller grains will be mainly ore, the larger mainly gangue.
A very tbin, smooth stream of water, passing slowly ·over a plane
surface, exerts different forces upon large and small grains lying in the
current. The highest points of the small ones lie very close to the
plane surface. The friction on the layer of water next to the surface
over which it runs is mueh greater than on the layer above, so that vety
small grains which lie wholly in the lowest layer will be much less
acted on by the force of the current than larger grains, the tops of
which protrude into the layer above. In accordance with this p inciple
numerous machines have been constructed for separating equal-falling
grains according to size, and hence according to their specific gravities.
The thinnes of the stream is a necessary condition for the successful
operation of auy of these machines for the purpose for which they are
intended. A thick or deep stream acts upon all points very nearly
equally, so that the small particles are propelted forward with nearly the
same velocity as larger ones. In such a stream a sizing of grains would
be impossible.
Another requisite ~ondition for the success of this method of sizing
is that the stream shall have the right velocity, which depends upon the
inclination of the plane over which it flows. If the plane is too nearly
horizontal the force of the current wi1luot be sufficient to carry off even
the coarser particles, and if it is too steeply inclined the force will be
sufficient to sweep away fine and coarse particles alike. The proper inclination of the plane is, however, not difficult to diseover in practice,
and when the augle can be altered by means of a screw or lever, the
proper adjustment is easily made.
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The number of grains held in suspension in a given quantity of the
allowed to run on the plane, or, in other words, the muddiness of
stream, must also be regulated. If the water is too muudy it will
be free to act on the separate grains in the manner described above.
grains will act on each other, and the resultant force acting on a
n grain will be composed of the force of the water-current acting
the grain, and the force imparted by the grains lying around it. It
ay seem a good rule to follow, in working with such machines, to have
the water as clear as possible, since the sizing of the grains would then
be most nearly complete; but on the other hand less work would be
done by the machine than if the water were muddier. The economical
medium will be found by practical experiments; it is in fact impossible
to lay down any universal rule on the subj{'ct. The proportion of sand
to water may easily be determined by catching a bucketful of thP mixture as it rum; on the table, weighing it, allowing it to settle, pouring off
the clear water on top, drying the residue, weighing the same, and Hubtracting the weight from that of the original mixture. This will give tlle
weight of the water, the amount of which it is frequently desirable to
express in cubic feet, which is easily done by dividing the weigllt in
pounds by 62.5, the weight of one cubic foot of water in pounds.
Care must be taken that the fine ore is a.lready wet when it i~ mixed
with the water which is to effect the sizing on the table. If it is dry,
the grains will be enveloped with an adhering coating of air, wllich will
decrease their specific gravity when they come to be mixed with the
water, and thus the sizing process will be seriously interfered with.
The plane-table.- In Germany, according to Rittinger, such tables
are usually made about 12 feet long, inclosed by sides from 12 to 15
inches high, and for convenience in working, not more than about 5 feet
in width.
The inclination of these tables va.ries, according to the size of the
stuff to be dressed upon them, from 2~ degree:-;, for fine slimes, to 8 degrees for the coarsest stuff worked upon them. For dressing ores containing galena, a trifle more inclination may be given.
These tables are usually worked as follows : The water, carrying in
suspension the ore to be dressed, is brought, by means of a pipe or
trough, to within 4 or 5 feet of the head of the table, where it flows upon
a board steeply inclined towards the table, but horizontal in the direction at right angles with the long axis of the table. By means of J>t'gs
fastened into the upper part of this board, or by some other con,·euient
contrivance, the water is distrilmted uniformly oYer the Loan1, and
fiows in a thin horizontal stream upon the table below. Soon a layer of
ore will be deposited near the head of tbe table, and it no fnrtber care
were taken, the wa.ter would iu a short time cut fnTrows or channels in
this ore-bed, and flow in a tbick stream oYer the end of tlw table, f'arrying with it nearly or quite all of the solid matter held in suspension.
In order to prevent this, a workman standing by the side, or on a board
placed across the table and raised a few inches above it, smooths and
consolidates the layer formed, by the use of a wire brush or piece of
smooth plank, from 12 to 18 inches long, and about 3 inches broad, provided with a long handle. In this way be works o-ver the whole table,
always keeping a smooth, compact surface to the ore-bed, and taking
care not to move the particles of ore up or down, but only to work with
his brush or board straight across the table.
When the table is full, that is, when a layer of ore from 12 to 15 inches
deep has been deposited over its surface, the water is shut off, and
by meaus of a shovel the layer is divided into four parts, by lines cross-
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ing the table parallel with the head. The first line is drawn at a point
from the head of the table where the ore in the layer is decidedly richer
than that originally fed upon the table; the second division is of about
the same richness as the original material; the third is poorer, but still
rich enough to pay for reworking; and the fourth is too poor to bear this
.expense, and is consequently rejected as worthless. Minor subdivisions
may sometimes be made to advantage, but this will depend upon the
richness of the ore, cost of the process of working, &c.
The apparatus employed in this process is neither complicated nor expensiYe, yet considerable manual labor is required to maintain the eYen
Burface of the layer, and to shovel out the different portions of ore from
the bed. For this reason 9ther machines have been employed to accomplish the same result. T~e most common of these are the buddle, called
in German" Rundheerd," and the percussion-table,'' Sto88heerd." In each
of these the tedious operation of maintaining by band an even surface
to the ore-layer is supplanted by mechanical contrivances.
The buc1dle.-This may be regarded as consisting of a large number
of plane-tables, placed radially around a central point. They may be
arranged with their heads together, the feed being in the center, and
the discharge on the circumference, in which case the surface of the
buddle will form the frustrum of a cone, or they may be grouped with
tails toward the center, the feed being on the circumference, and the
discharge in the center, in which case the surface of the buddle will
form an inverted frustrum of a cone.
A bnddle of the :first kind is shown in the accompanying figure. The.
watery slime coming through the trough r, enters the funnel-shaped re
ceptacle c, and through suitable openings passes over the conical surface h, and thence up on the bed of the buddle a a. The vertical central shaft s receives, by means of bevel-gear t, a rotary motion from the
shaft 8.
The arms d and the receptacle c are in connection with the revolving shaft 8. In the arms dare attached the rollers n n and n' n', whiclt
are provided with cranks and catches.
To these are attached the brushes f f andf' j', which serve to smooth
and consolidate the ore on the buddle.
The circumference of the buddle is inclosed by the wooden partition
a', 12 inches high, which is provided with round holes at different
heights. The~e holes are successively closed with wooden stoppers as
the layer of ore rises on the surface of the buddle.
Instead of brushes attached to the pieces f f and f' j', canvas cloths
are frequently used with good effect for the same purpose.
The diameter of the outer circle of the buddle represented is 20 feet,
and that of the conical table in the center 6 feet, so that the length of
the conical surface over which flows the material to be dressed is 7 feet.
The central shaft should make from ten· to twelve revolutions per
minute. It requireA but very little power to drive it. Rittinger estimates the force required at a twentieth of one horse-power.
The rollers n n and n' n' serve to regulate the position of the wooden
bars f f andf' f' which carry the brushes or cloths.
·
The water flowing on the buddle should carry from 40 to 60 pounds of
:fine ore to the cubic foot, and from 2 to 3 cubic feet of it should be allowed to flow on the buddle per minute.
The inclination of the surface of the buddle should be· such that the
outer edge is from 4 to 8 inches lower than tbe inner circle, where it is
fed. The inclination varies with the fineness of the ore.treated, it being,
of course, greater for coarse stuff than for fine.
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The time necessary for filling a buddle of the given dimensions varies
from two to three hours, according to the fineness of the stuff.
The construction of buddies of the second class, in which the discharO'e is in the center, is shown in the figure opposite page 334. The
receptacle on the center shaft, instead of being open at the bottom,
as in the fo:t;mer case, is connected with tubes in the reyolving arms,
which distributt3 the watery mixture on the circumference of the bud <lie.
The angle of inclination is the same in center-discharge budrlles as in
the other, but, of course, in the opposite direction. The feed, proportion
of ore to water, method of preserving a smooth, hard surface, &c., are the
same in buddies of this class as in those the discharge of which is on
the circumference.
Buddies are well calculated for washing equal-falling grains, except
when they consist of very fine or light slimes. These remain too loosely
on the surface, in which the water soon forms furrows or channels.
There is, of course, no separation accomplished by bnddling when the
water flows in thick streams. Slimes of this consistency can be better
treated on planP--ta.bles.
Concerni11g the relative merits of the convex and concave forms, the
following criticism (following substantially the opinion of Gmtzschmann)
is offered:
The convex buddle has several disadvantages, chief among which is
the retardation of the flow of the slimes, as they spread out in passing
from center to circumference, by which the current gradually loses the
power of carrying away the worthless portions of suspended material.
The device of feeding farther from the center only gives a narrower
ring, and hence a shorter distance for the flow. Moreover, the inclination cannot be changed to suit the nature of the material, yet is apt to
change itself unsuitably, becoming steeper by the accumulation of headings around the center. Finally, a very serious drawback is the absence
of any means for recovering, d~ring the same oper~tion, any valuable
portions which have been once carried too far down by the stream.
For a complete ultimate or repeated separation the ordinary convex
huddle is therefore unsuited. Its best function is the preparation of
mat~rial for the percussion-table, &c.
The concave buuclle was devise<l to obviate the evils above referred
to, connected with the outward flow. In this apparatus, it will be seen,
the working-surface becomes smaller as the quantity of suspended material decreases in the water, and at the same time the force of the current increases. Theoretically, it is therefore the better machine than
the convex buddle; and this much is generally confirmed in practice,
though the superiority claimed for it over the percussion-table and
some other machines is disputed. It is not likely to be suitable for
complete separation.
The percussion-table.-Another plan for smoothing and consolidating
the surface of ore deposited on a plane surface has been employed in
the machine commonly known as the percussion-table, (German, Stossheerd.) 'fhe accompanying drawing of a percussion-table of the most
approved construction shows the form and the mode of feeding and
imparting motion to these machines.
The hardening and evening of the ore-bed is accomplished in a percussion-table entirely by mechanical means, no manual labor being
required to work it, except for dividing the charge into sections at
right angles to the longitudinal axis of the table, removing the old and
preparing the table for a new charge.
In discussing the buddle, I have already alluded to the difficulty of
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consolidating the layer of ore, especially when the particles composing
it are very small. In the percussion-table the shock given to the table
is imparted to the partieles, so that even the finer particles which remain
loose on tlle buddle, and which hav-e to be stamped or pressed UO\vn by
hand on the plane table, are thoroughly silaken together and consolidated by mechanical means on the percussion-table.
The blow imparted to the percussion table could be ca1il.sed by striking
the movable table with a moving weight, but it is ordinarily given by
suspending the table, swinging it from its position of equilibrium and
allowing its backward swing to be stopped by striking against a stationary object. The blow may be imparted to the end or to the side of
the table. In the present connection I shall only consider machines of
the first class. Machines employing the side-blow will be mentioned
under the head of continuous percussion tables. Tbe heaping up of the
ore on the siUe renders them unsuitable for use as intermittently working machines.
By reference to the drawing, t.he operation of sizing equal-falling
grains on a percussion table will be easily understood. The ore is fed,
in tile first place, into the box u, at the head of the table, and thoroughly
mixed with wa.ter, which flows upon it through the stop-cocks ~hown
immediately above it. The water carrying the ore flows over tbe board
s, and is evenly distributed in a thin stream over its surface by means
of a row of stout wooden pegs. In this condition the water flows
upon the board h attached to the head of the percussion table, and from
which it flows upon the table itself, which is usually made 12 feet long
and 5 feet broad. Three longitudinal and three cross pieces enter into
the construction of the frame for the table. The boards composing the
floor are not tongued and grooved, but simply uriven up close with a
hammer and nailed fast, after a strip of lamp-wick has been laid between
them. The lumber need not be more than about half seasoned, as
shrinkage is not to be feared when the table is wet, and the expansion
of perfectly dry wood might be sufficient to twist and "buckle up" the
floor.
M:otion is imparted to the table from the cam-shaft m, by means of the
rod y. The table being huug by the rods n n, is swung out at each revolution of the shaft, and on returning the llead e strikes against the
bumper o, thereby giving a sudden jar to the table and its contents.
The swinging of the table, both out and back, must be slow enough to
allow the stream passing over it to take part in the motion, and flow on
over the surface of the table without being materially retarded by the
outward, or accelerated by the backward swing. The momentary stoppage of so shallow a stream would permit the lighter particles to deposit
themselves in the ore-layer at one time, and the accelerated current would
carry heavy particles along with it at another time.
By means of a long lever and the roller l, the lower end of the table
can be raised or lowered, so as to give it the proper inclination, and the
current proper velocity, which must be determined practically according
to the kind and size of the ore being dressed. It varies from 4 to 6
inches for slimes, and from 10 to 16 for coarse stuff, in a table 12 feet
long.
In dressing coarse stuff from 0.5 to 0.7 cubic foot of the watery mixture of ore is fed on the table per minute ; and of slimes not more than
from 0.1 to 0.14 cubic foot. In the former case the water should contain
from 20 to 40 pounds of ore per cubic foot, and in the latter, not more
than from 5 to 10 pounds. A comparatively large number of small particles is required to make up the . weight of one large particle. If the
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smaller ones are half the diameter of the larger ones, it takes four small
ones to make one big one, and as the particles must be free to moye in
the current, it is evident that much more water is required for a given
weight of fine ore than for the same weight of coarse ore.
When there is a fall of 12 inches in the length of the table, the
velocity of the water current will be about a foot per second. The
velocity of the motion of the table in a horizontal direction should be
somewhat less than that of the water.
It is evident from the drawing that the rods by which the table i3
bung vary considerably from the perpendicular. The conl of tile arc
through which the table moves is therefore inclined also, and the table
partakes somewhat bf a vertically oscillating motion. When the length
of the rods by which the table is suspended is· 4 feet, the distance of the
lower end from the perpendicular through the upper end should be 6
inches for dressing coarse stuff and 10 inches for slimes. The horizontal
movement of the table varies from 5 to 0.5 inches according to the
coarseness of the material ; and the vertical distance through which the
table falls varies from 0.90 to 0.11 inch. In each case the larger number is for coarser stuff.
The action of the table depends somewhat on the elasticity of the
bumper against which it strikes. If a block of rubber is placed on the
face of the bumper, the table will strike several blows for each time that
it is pushe<l out by the cam. Rittinger considers it preferable to have an
inelastic bumper and to suspend the table so that it will fall away from
the bumper by its own weight.
With elastic bumpers the number of strokes per minute should be
fi.·om 12 to 16, and with inelastic bumpers from 40 to 50 for coarser stuff.
For slimes, with inelastic bumpers, from GO to 80 strokes per minute are
required.
The rotating table.- This machine, which is admirably adapted for the
treatment of fine slimes, is in some respects analogous to the bu<ldle in
its operation and construction. Th~ main differences are that the table
rotates slowly under the feeding spouts, and the dressed ore, instead
of being allowed to lie on the table, is washed off by a current of clean
water as soon aR the separation of the grains is etl'ected.
The table consists, essentially, of an upright wooden or hollow iron
shaft, to which a number of wooden arms, sloping either to or from the
center, are radially attached supporting the floor. The ore is fed upon
the table, by means of a current of water holding the particles in suspension, eitller on the circumference or in the center, according to the
slope of the table.
A full description of this apparatus, in a considerably complicated
form, is given in Gaetzschmann's Aufbereitung,Vol. II, page 522, and
Atlas, plate LIX.
The attachment of the arms to the upright shaft is accomplished by
means of a casting, provided with openings into which the arms are inserted, and held in position by means of screws.
The inclination of this table is toward the center, and this arrangement is generally preferred, because the feeding apparatus is more easily
reached when it is on the circumference, and because a larger surface is
presented to the heavier particles of ore, each of which may deposit
Itself without interfering with other particles.
To the radial arms short bits of plank are fastened by means of
wooden pegs, which are employed in order that the surface of the table
may afterward be planed. The edges of these planks are smootll, and
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the joints are made tight by laying a piece of string or lampwick between fbem, and driving tbem up tight together before securing them
by the pegs. The exterior diameter of the table is 16 feet, and in the
center a circular space, 5 feet in diameter, is left open. Around the circumference of this circle is the discharge.
For treating fine slimes the inclination of the table should be 6 inches
in 5~ feet, or an angle of 5° 10' with th~ horizontal plane. A.fter a
smooth surface bas been obtained for the table, a number of small strips
of wood (from 32 to 64) are nailed radially upon it, so as to divide the
table into sections.
·
The watery mixture of ore is fed upon the table by means of feedingboards, which are so constructed as to cause the mixture to flow in a thin
even stream. These boards are inclined at an angle of 20° and their
lower end is as broad as two of the sections on the table.
The table is revolved very slowly, making only about six revolutions
per hour, or one revolution in ten minutes.
There are four feeding-boards, which are of course stationary, and
from each of which flows a continuous stream. The motion of the table
is so slow that by the time the sections which were fed from the first
feeding-board come under the second, the larger and lighter particles
have been washed over the table, and into the circular trough r, situated
beneath it, whence they are conveyed by suitable conduits. The same
operation is repeated at each of the other feeding-boards, and the heavy
particles which were deposited upon the table from the first feedingboard, together with similar particles from the other boards remain
upon it till it is reYolved past the last board.
Clear water is added in a stream sufficiently strong to wash the table
clear of everything except the heaviest particles, which are finally
washed off from each section when it reaches a certain point by means
of a small flat stream of water under: considerable pressure. Rittinger
claimed in ~867 the following advantages for this machine, as compared
with the percussion-table:
.
1. The rotary-table furnishes at once a clean product.
2. The concentration of a given quantity of watery mixture of ore is
more rapidly effected.
3. The yield is 5 to 6 per cent. greater.
4. The costs of tending and driving the rotating-table are less than
for a percussion-table. The power required to drive a rotating-table is
very small, not over -,f-0 of a horse-power. When the table is once in
good operation, but very little attention is required to keep it in that
condition. Rittinger says that one boy can be placed in charge of
several such tables.
It should be added that Rittinger is rather enthusiastic upon the subject of this apparatus, and that later practice has not altogether confirmed the opinion above quoted, expressed by him lp 1867. AtOlausthai,
Freiberg, and even at Przibram, the results of experiment with it have
not been entirely satisfactory. The principal trouble appears to have
been a choking of the compartments at their lower and narrow ends. An
extra circular trough, delivering water at these points, was found necessary but not altogether effective; and oth~r remedies complicated the
machine. Moreover, the consumption of water is said to have been mevitably very great. , Gaetzschmann praises. the principle, but thinks
further improvements in form necessary.
·
The continuous percussion table.-The working of the ordinary percussion table is necessarily intermitted, in order to remo re from the table
the ore which has accumulated upon it. Such tables had been used for
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many years before a continuous table was constructed, which presents
the advantages of doing more work in a given time, furnishing a cleaner
product, aud requiring less attention and less manual labor than the
old-fashioned machine.
The construction and manner of operation of the continuous table
will be apparent by reference to the accompanying illustration.
It consists of a wooden table 01' platform, about 8 feet long and
4 .wide, suspended at the four corners, and inclineS. forward so that
water and fine stuff poured upon the upper part will flow evenly down
to the front edge. A lateral throw and percussion is given to the whole
table by means of earns, c, upon a shaft at the side, and the reacting
wooden spring S upon the opposite side of the table. Two tables are
usually combined in one, and they are separated by a narrow strip of
wood extending the whole length; similar strips are placed on each side
of the table, and serve to keep the water and stuff' from flowing off.
Tlle stuff to be washed is delivered upon the tables at the upper leftband corner, at A. The three distributors f P P furnish clear water,
to prevent the hea·der particles from settling on the table. While the
table is at rest, the tendency of the stuff is to flow down the slope in a
direct line from A to A'. By means of the lateral percussion, however,
the path of the heavier particles is changed, and they are gradually
thrown from left to right,, along the surface of the table, at right angles
to the direction of the current of clear water. This current tends at
the same time to sweep the particles downwaru, and it acts upon the
light sterile matters more rapidly than upon the heavy ore. The result
is that the heavier and richer particles are gradually separated from
the poor stuff and describe the path upon the table indicated by the
dotted lines. By the time the particles have reached the foot of the

Rittinger's Continuously-working Stossheerd-front view.
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table, the richest portions have been transferred to the corner of the table
diagonally opposite to that upon which the stuff entered, and theyflo\v oft'
into the compartment E. The "middlings" are dropped iuto the next
compartment D, and the poor falls into C.

In order that good results may be obtained with this apparatus, the
surface of the table must be very smooth. Its length should be about
8 feet, and the width from 4 to 4-2- feet. The width of the feed should
be from 8 to 12 inches.
The surface of the table must be made and kept as smooth as possible. It must be washed off every day, or oftener if necessary, with a
strong current of water, in order to remove the smaUest and heaviest
particles which may remain stationary upon it.
This table is suitable for dressing stnfl' that will pass through a sieve
the meshes of which are a millimeter (.04 inch) in diameter, the inclination of the table and aruount of feed varying with the size of the
particles. The angle of inclination is Jess for slimes than for coarser
stuff. It varies from 3 to 6 degrees. The amount of the feed and the
proportion of ore to water vary also with the size of the stuff. Thus,
of particles about a millimeter in diameter the water should contain
about 15 pounds per cubic foot, and 0.2 cubic foot should be fed upon
the table per minute. Of slimes there should be about 6 pounds per
cubic foot, and only 0.1 cubic foot should be fed per minute. The
amount of clear water fed varies from 0.60 to 0.36 cubic foot per minute,
one-third of that quantity being fed from each of the three feedingboards intended for the purpose.
.
The length of the stroke of the table varies from 2t inches for coarse
stuff, to ~- or -i of an inch for slimes; and the nnm ber of strokes per minute from 70 to 80 for coarse stuff, to 90 or 100, even up to 140, for fine
slimes.
The capacity of these double tables can easily be reckoned from the
above data. It varies from 10 tons to 1 ton in twenty-four hours, according to the size of the stuff treated.
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About a quarter of a horse-power is required to drive one of these
tables.
When four tables, or a pair of double tables, are worked at the same
time, the watery mixture of ore from the pointed boxes should be fed on
three of the tables, while upon the fourth the product of the other tables
too rich to throwaway, and too poor to be sent to the smelting works~ is
reworked.
The ore produced by these tables is remarkably free from gangue.
That which reaches the foot of the table at the extreme right band is
almost perfectly clean. Going to the left the proportion of gangue
increases very rapidly, so that it is not at all d1fficult to adjust the 'Strip
at the bottom of the table in such a way that the ore from the righthand division will be free from gangue; that from the left free from ore,
and the middle division only furniHh a p¥oduct requiring to be reworked. Rittinger says that in Germany the cost of dressing ore on
the continuous table is only about half that of the same work on the ordinary percussion table. In this country the difference would be still
greater, on account of the higher price of labor.
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CHAPTER XIX.
MINING-MACHINERY.
The subject of the meclutnical appliances of mining, so ably discussed
by Professor Blake in a former report, cannot be further treated in
detail within the compass of tbe present volume. I have thought it
well, bowever, to insert in tbis cbapter a series of engravings, illustrating tbe present approved patterns, in several important departments
Qf ruining and metallurgy, as developed in the practice of the Pacific
States aud Territories. Tbe illustrations are taken from the very handsome pictorial catalogue of H. J. Booth & Uo., of San Francisco, who
have courteously placed tbe electrotypes at my disposal.
THE WHEELER P .AN.

This pan is one of the oldest in use, having been first introduced in
1862. 'l'he cut shows an improveu form. It is made with a flat bottom
to which the dies are
secured by dove-tailed
tongues and sockets.
The shoes are attached
to the muller-plate in a
similar way. The muller is carried by a vertical shaft, passing up
through the cone in
the miudle of the pan,
and is raised np for the
purpose of cleaning tbe
pan by a screw cut on
the sbaft. In working
tbe shaft is prevented
by a key from turning
in the uut of tbe muller. The regulation of
the distance of the shoe
and die from one
another, :ln working, is
accomplished byahand
wheel at the side of the
pan, which, through a
lever, raises or lowers
the steel block, into
which the toe of the upshaft steps. Bevel-gearing transmits the motion to the vertical
from the horizontal shaft, which has a pulley on its outer end.
m-bottom is fastened to the bottom of the pan, so that the con·
of the pan may be heated. The sides may be either of wood, castor sheet-iron.
465
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THE HORN PAN.

TlJis pan, like the Wheeler, described above, has a flat bottom. Th&
tendency of the western practice is to adopt the flat bottom, in prefer·
ence to the conic a 1 or concave
forms. The ''-tractory
conoidal,.
form of the "rheeler and Randall
pans is used by
many operators
where grinding as
well as amalgamating is desired t
but its alleged advantages are purchased at the cost
of some drawbacks, am o n g
which may b&
named the smaller
capacity for a giv·
en diameter.
In the Horn
pan, a flat plat&
serves the double
purpose of a foundation and a
steam-bottom.
The body of th&
pan is set directly
upon thif:s, and the joint is made with cement. The shoes and dies are
secured by dovetailed tongues and sockets. A groove runs around th&
pan, outsidethecircumferenceofthe mnllf'r, whieh is traversed by a scrap·
er, fastened to the muller. The gutter around tbe cone is also scraped·
in the same .way. The muller is hung loose upon the driver, which is
carried by the vertical shaft, and is regulated as to height by the screw
at the top, the point of which rests upon the top of the shaft. A yoke
is fastened to the bottom of the pan, which serves for a footstep, and•
also carries the bearing for the horizontal-motion shaft.
THE PATTON PAN.

This is in some respects a compound of the Wheeler and the Horn,.
resembling rather the second than the first. The steam-bottom is fastened beneath, as in the Wheeler pan, and the yoke, which in the Horn.
pan serves for a footstep and also carries the bearing for the horizontal,
driving-shaft, is here dispensed with, the footstep and shaft-bearings.
being set upon the wooden framing of the mill which carries the pans.
The manner of hanging the muller loose upon the driver, which is carried by a vertical shaft and regulated in height by a screw at the top,
is the same as in the Horn pan ; and the attachment of the dies to t.he·
bottom, and of the shoes to the muller, by means of dovetailed tonguesand sockets, is the same as in both the "Vheeler and ·the Horn pans~
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but in the Patton pan the sides, as may be seen from the illustration, are
made of wood. It will be noticed that in all these pans, as mauufac-

tured by the Union Iron-Works of San Francisco, there are curved
flanges extending inward from the upper part of the side. The form of
these, as shown in the drawings, is slightly different in the two latter
pans from what it is in the former. They are intended to effect a circulation of the pulp, and it is claimed that the warped surface adopted
in the pan herewith illustrated, does this most satisfactorily.
THE COMBINATION PAN.

This is the Wheeler pan with the Patton footstep, the only thing of
its own being a cast-iron ring set in the pan to protect the wooden sides.
This ring can be replaced when worn. This machine is one of the
latest and most approved forms. It is noteworthy that the steady
tendency of practice has been to discard the ingenious and complicated
contrivances, and to adopt simple, large, and mechanically stable construction. Concerning the combination pan, see some remarks in a
previous chapter, on Nevada, under the head of Lincoln County.
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THE SET1'LER.

The work of the settler, in the system of amalgamation, is to separate
the minute particles of mercury and amalgam from the pulp through
which they are distributed. It resembles a pan in some respects, being
made up of a circular box, in which revolves a central axis carrying
arms, and to these arms are fixed shoes. These iron shoes, however,
do not come in contact with the bottom of the settler, as no grinding
action is desired. They are faced with wooden rubbers, which keep
the heavier parts of the pulp thoroughly stirred up, while the revolv·
ing arms perform a similar service for the lighter portions floating
· above. The pulp is thinned by a stream of water during the operation,
for which reason the settler has a larger capacity than the pan. It is
formed of a conoidal iron casting, in the hollow axis of which works
the upright to which the revolving arms are fastened. The sides of the
settler are of wood, but sometimes sheet-iron is used instead. Holes
stopped by plugs are pierced in the sides at different levels, through
which the thinned pulp can be gradually drawn off. On one side is
bolted an iron quicksilver bowl, communicating with a radial gutter
cast in the iron bottom. The rotary part of the apparatus consists of
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the central shaft before mentioned, which carries on its lower end a
beveled cog-wheel, and at its upper end an arrangement for adjusting
the height of the wood rubbers so as to lower them as they gradually
wear away. This arrangement, which is a duplicate of the devices for
a similar purpose in the pans heretofore illustrated, consists in a deep
collar embracing the vertical part of the conoidal iron bottom of the
settle!', and hung upon the shaft by a screw furnished with a bandwheel. The revolving arms are carried out from this collar. All these
details are plainly shown in the accompanying cut.

THE AGITATOR.

The battery-slimes, after being amalgamated iu the pan and the amalgam collected in the settler, are run to a third receptacle resembling the
pan and settler, but of larger dimensions and with different working
apparatus. Some kinds of amalgam, ~uch as thos~ containing copper
or antimony, are friable, and ou accouut of their fineness cannot be recovered from the pulp while it is thick. It is therefore run into a circular tank or tub in which wooden stirrers revolve, a copious stream of
water running constantly in at the top. Here the pulp is thoroughly
beaten up and thinned, and while the lighter parts flow off with the
current, the amalgam and floured mercury fall to the bottom and collect there. This amalgam is always both poorer and less pure than that
from the settler.
The illustration shows one of H. J. Booth & Company's agitators. It
is formed of a round tub, the bottom and sides of which are made of
wood. In the center a hollow cast-iron cone is bolted, through which
rises the shaft, dri\•en by a cog-wheel below. A. cast iron. cap or carrier
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rests on the top of the shaft, and from this project iron arms, in which
are fastened the wood stirrers, hanging vertically and reaching down
nearly to the bottom of the tub .

.ARR.ANGEl\'IEN'l' OF .A SILVER 1\'IILL.

The illustration sllows the arrangement of a silver mill for dry crush·
ing, provided with a Stetefeldt furnace for chloridizing the ores. The
reduction of the ore to the proper size begins in nearly all cases with the
Blake crusher. From that it passes to the stamping floor, in this case to
a self-feeder, which supplies it to the stamps; When the ore is roasted
a drying floor is placed between the rock-breaker and the self-feeder.
This floor is made of cast-iron plates 3 by 3~ feet square and flanged on
two contiguous sides. The plates overlap, and rest <;n walls forming a
double flue under them. Heat is supplied by what would otherwise be
the waste gas from the chloridizing furnace. The dried ore is shoveled
to the stamps or to the self-feeder. From the stamps the powdered ore
is conveyed by a traveler to a bucket-lift which raises it to a pulp-feeder
on the top of the furnace. In the latter it immediately reaches a red
heat, the extreme fineness of the particles making the process of heating almost au instantaneous one. It falls through an atmosphere of
hot chlorine gas and by the time it has reached the sole of the furnace,
85 to 96 per cent. of the silver has been thoroughly ch1oridized.
From the furnace the pulp is drawn on the cooling floor, from which
it goes to the pans, the principal styles of which we have already
described. From the pans to the settlers and thence to the agitators,
the pulp passes until it has not only been thoroughly treated but has
deposited the last ob 1ainable portions of mercury. Its last work is to
collect in the settling vats outside the mill, from which it is taken and
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stored up in the hope that improved processes will one day make its
remaining wealth available.
When no chloridizing furnace is employed, the pulp is sometimes
received from the stamps in cars and taken direct to the pans. Other
details are often altered to suit the circumstances of particular cast's.
One of tbe main points in these mills is the disposition of the belting.
It has received the closest attention of mill-builders, who have brought
the system to a wonderful state of efficiency.
ARRANGEMENT OF A GOLD-MILL.

The engraving shows the ore from the mine thrown down before the
Blake rock-breaker. From this machine the broken ore passes down an
incline to the self-feeder, and thence to the stamps. Amalgamation
often takes place, in the first instance, within the battery-box. Considerable gold is also gathered from the bottom of the box, not having been
pounded fine enough to pass through the screens. In front of the latter
is an apron of amalgamated plates, which is the second trap set to catch
the metal. Beyond the apron come the blanket-tables, where the pulp
undergoes mechanical separation, the resulting two qualities receiving
• different treatment.
.
The sands which pass the blankets, and are therefore of second quality,
are passed through the first concentrators, ·t hen through the second concentrators, and finally into the tail sluices outside the building. The
sand which remains on the blankets is washed into tanks, then passed
through Atwood vats and over copper riffles, after which it goes through
the second concentrators and tail-sluices, like the second quality.
Other arrangements are followed, but they all obey one rule-to obtain as thorough a separation of the gold as is possible by repeated reworking of the sand. In the figure, the long blanket-table is seen
reaching from the battery to the first concentrator. Below the latter are
a Wheeler amalgamating-pan and a settler, the latter being a step interposed before the tailing-sluices. On the concentrators, pyrites, or, !IS it
is generally called in the West, "sulphurets," is obtained more or less.
pure. It is usually roasted in reverberatory furnaces and treated by
chlorination, but when the amount will not pay for this treatment the
concentrated mineral is sometimes run through a good grinding-pan with
mercury.
SJ_'ANFORD'S SELF-FEEDER.

Were the importance of automatic battery feeders confined to the·
saving of labor, they would probably find no very extensive use, for although the business of milling is one that requires the closest scrutiny
and economy, the one workman employed in each working shift for the
feeding of fifteen or twenty stamps is not an item of expense sufficiently
heavy to warrant in all cases the introduction of the large and somewhat cumbersome apparatus necessary when the machine is to do its.
own feeding. But it is claimed that these automatic arrangements.
work with a regularity, a precision, and an attention to duty which are
matched only by the most faithful laborers.
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Mr. C. P. Stanford has devised a feeder, which is now manufactured
by the Union Iron Works of San Francisco. The removal of ore from
under the stamps by powdering and washing through the screen, lets a
tappet, B, on the stem, A, down on a lever, 0. The motion is communicated to the feeding screen and a small quantity of ore is thrown into
the battery, the action continuing until the ore on the die has accumulated to such a height that the tappet no longer falls far enough to
.touch the lever. This tappet is usually placed on only one stamp in a
battery-generally the middle one. The tappet being adjustable, allows the rapid alteration of the quantity of ore thrown down by the
feeder in a given time.
The illustration shows the application of this feeder to a battery for
silver-ore, crushing dry. The powdered ore passing through the screens
falls into side boxes, in which works a worm, or some similar device
which conveys it to the proper receptacle.
MORTARS.

One of the most distinctiYe features of American stamp-mills, and
also one of the most creditable improvements which have grown out of
the application of American inventive genius to the machinery for treating ores, is the mortar or stamp-box used in California mills. Its particular advantages are durability and completeness, by which I mean

DRY MORTAR.

SECTIONAL MORTAR.

not only that it fulfills all the functions desirable in a battery-box, but
also that all parts which are not necessarily movable are combined in
one casting, and the box is therefore ready for rapid setting up. Of
the mortars for dry-crushing there are two sorts, one solid and one sectional, the latter being made in parts for convenience of transportation
over mountain-roads. Both of these are herewith illustrated. In the
.dry mortar the die is set high, the screens are steeply inclined, and
there is a double discharge. The peculiar requirements of American
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silver-milling make this dry mortar quite different from that in ordinary
use in Europe for dry-crushing. Thus the discharge is at the side instead of in the bottom, as in those mortars which are used for very
coarse crushing, a difference which is necessitated by the extreme fineness demanded in milling silver-ores. The mortar has a width of bottom of about 11 inches, suitable for a die of eight inches, and an outside
length of 52 inches. Its material is cast-iron. The sectional mortar
has a cast-iron bed, made in sections, and fitted with a wrought-iron
top. These sections are held together endwise by strong bolts, and
sidewise by a long bar fitted into a groove planed in the bottom and
riveted to the sections. When set up it makes a perfectly firm mortar. Somewhat different is the form adopted in mortars for stamping
gold and silver ores wet. In gold-milling the interior of the mortar
forms the most effective amalgamating surface, and the stamp-box is
therefore arranged in such a way that it can be lined with copper plates.
A seat is formed on the inside of the die-step, at the foot of the screens,
the purpose of which is to a:fl'ord means for placing a copper plate at
the point where n.ore gold settles than in any other given spot in the
entire system of battery and amalgamating plates. This small plate

GOLD MORTAR.

SILVER MORTAR,

takes up the g-old while it is still coarse, and places it beyond the possibility ofloss by further powdering. A convenient arrangement for the
ready placing of these interior copper plates is an essential requirement of mortars for gold-mills, for this is one of the most frequently
recurring tasks connected with the treatment of auriferous ores. It is
also a task that necessitates the stopping of the stamps and the loss of
a certain amount of time.
The mortar for silver-ores is narrower than the above, and also has
a deeper die-seat. As its use is confined to reducing the size of the ore
and no other work goes on within it, the arrangements for the insertion
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()f amalgamating surfaces are omitted. Here the main requirement is
the speedy discharge of the slime after it has been formed. The screens
are th.erefore set near the line of the stamps. All these mortars have
a charging slit, one side of which is curved at the top, or narrowed by
some similar device, in or<ler to restrict the size of the ore charged,
while the expansion of the opening uelow the top gives a ready fall to
.any ore that passes the mouth.
CHLORIN A'l'ING WORKS.

Chlorination, though suited to ever~~ kind of gold-ore, is mainly confined in the 'Vest to the" sulphurets" which are obtained in treating
the ordinary gold-ore. This ore contains a Ynriable amount of iron
pyrites, the average being, perhaps, 2 or 3 per
cent. These sulphurets
are in small works
merely passe<l through
a pan and subjected to
long grinding, when a
considerable proportion
of the gold present will
be taken up uy the mer-cury. When, howeYer,
the richness of the concentrated pyrites, or the
magnitude of the works
will warrant the expense, chlorination is
resorteu to, and very excellentexamplesofthese
works are to be seen at
Grass Valley, California.
Tlle process of chlorination has been described in former reports, and in a preceuing chapter of the present report. So much
only will be here repeated as may serve to
Fig. 1.
explain the accompanying illustrations.
The process in general consists in passing dry chlorine through finelypowdered ore, which, however, must be free from sulphur, since this
substance would cause a precipitation of the gold. The production of
soluble perchloride of iron must also be avoided, for the r~ason that this
precipitates gold from Its solution. The theory of the process is the
formation of a soluble salt of gold-tile chloride-which is then removed
by lixiviation, and the gold is obtained by adding a precipitating agent
to the liquor. If any precipitation takes place within the dissolving
cask, it is evident that so much of the gold will be lost. The precipitating agents most to be avoided are sulphur, antimony, arsenic, andiron,
though the peroxide of this metal is not injurious. The first step is,
therefore, complete roasting. This is done in reverberatory furnaces.
Bruckner's cylinders, or Stetefeldt furnaces, might, perhaps, accomplish
it, but have not, so far as I know, been so employed. The powdered
and roasted ore is placed in the leaching vats, Fig. 1. These are merely
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wooden tubs swung on gudgeons, and with a filter on the bottom, made
of pieces of quartz laid under a perforated earthenware cover. Thea&
vats are closed air-tight by rubber joints under the covers. Pipes in th&
covers connect the vats together, so that the gas which is introduced at
the bottom passes through the whole row of vats. 'The ore is slightly
dampened, but must not be wet.

Fig. 2.

Fig. 2 shows the gas-generator. It consists merely of a lead chamber,
containing an agitator of hard wood, and closed by a cover resting in a
water-joint. The whole rests on a sand-bath. Between the generator
and the leaching vats is placed a wash-bowl, where any hydrochloric
acid in the gas is removed. When the operation is ended, the soluble
chloride of gold is extracted by warm water, and the spent ore is tipped
into dump-cars. The solution is run to precipitating tubs, where the
gold is thrown down by solution of sulphate of iron, oxalic acid, &c.
With proper care the process is a very perfect one, yielding 97 per cent.
of the gold, which is very fipe. It ought not to cost in California, according to Messrs. Booth & Co., of San Francisco, more than $12 a ton.
In Fig. 3 is shown an arrangement of chlorination works designed by
Messrs. Riotte & Luckhardt, of San Francisco. It includes the use of
the Bruckner cylinder, which is seen at I, the starting-point of the operation. The leaching vats are placed at A, in a row, with the gas-generator D in the center. C is a rail-car for removing the spent ore from
the building, while the precipitating tubs are seen at B. At E is seen
the waste tub, where the water runs through sawdust before being
finally discharged.
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CHAPTER XX.
GENERAL GEOLOGICAL MAP OF THE UNITED STATES.
The colored lithograph-map, a copy of~hich accompanies this report,
was prepared by Professor C. H. Hitchcock, with the assistance of Professor W. P. Blal{e, primarily for the Superintendent of the Census. I
was able to render some ad vice and assistance in the execution of the
plan, with the understanding that, 1f the requisite authority could be
·obtained from Congress, an edition of the map might be prepared for
the report on mining ~tatistics. I could not have undertaken, within
the limits of my official instructions and of the usual appropriation
made for my work, to carry out in such detail as would certainly be desirable the expensive and laborious undertaking of a complete geological map or atlas of the United States. The aim was, therefore, to obtain, at au expense so small as to permit its circulation as a public document, a map exhibiting the general geological features of the country, more comprehensively and accurately than any already before the
public. The result has, I think, vindicated the wisdom of this attempt,
and reflects credit upon the scientific gentlemen who generously gave
themselves to the work. Certain severe criticisms of the map, in which
it has been compared with very costly and elaborate charts issued in
other countries, lose their force in tlle light of the foregoing explanation.
The map has been redrawn, with a few slight alterations, for the present edition. The following dPscription of it is taken from the volume
on Industry and Wealth of the Ninth Census, with a few additions and
changes made on the authority of recent communications from Professor Hitchcock:
For the ·elaborate geological map of the States and Territories, which accompanies
the present volume, the Census-Office is indebted to Profes!lor C. H. Hitchcock, of
Dartmouth College, Hanover, N.H., who bas for many years been engaged in the collection of information, both printed and in manuscripts, from the best geolo;?ists, for
the purpose of constructing a complete geological atlas of North America. Tne present effort is the first fruit of these labors. Tlie information was designed primarily for
the larger work, but, in consequence of unavoidable delays in the issue of the atlas,
Professor Hitchcock bas felt himself justifiPd in compiling from it for the publications
of the Ninth Census this preliminary map, which the Superintendent submits to the
country, with a confidence derived from long knowledge of the scholarly care and cont>cientiousness which characterizes all of the author's works. The following notes from
Professor Hitchcock contain all the explanatory or descriptive matter which it is deemed
essential to present in this place.
In the work of compilation great assistance bas been rendered by Professor William P.
Blake, of Connecticut, w bo is responsible especially for the coloring of the western portion
()ftbe map. Professor Blake's knowledge of the Territories, both on account of personal
observations and editorship of the results of other explorers' work in the reports of the
Pacific Railroad surveys, enables us to present the best interpretation of the geological structure of the Territories yet offered to the public.
The following are the authorities used in the compilation of the ma.p ; only the maps
employed in the compilation are cited. The special sources for the several primary
maps will be given in the larger work to which reference bas been made.
Maine.-Manuscript map prepared by C. H. Hitchcock for the State authorities in
1863.
New Hampshire.-Manuscript map prepared by C. H. Hitchcock, in 1872, as theresult of the geological survey now in progress.
Vermont.-C. H. Hitchcock's map as published in the final report, corrected by the
latest discoveries.
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JJiassaclwsett::J.-E. Hitchcock's map of 1844-an improvement over the one in final
report, and not generally known to exist. 'l'his has been improved by his own later
observation8 aml those of C. H. Hitchcock.
Rhode I3land.-C. 'I'. Jackson's map in final report improved by C. H. Hitchcock.
Connecticut.-Essentially the map of J. G. Percival.
New Ym·k.-Official survey-map of 1843, improved by James Hall, in Logan's map
of Canada, 1869, and by others.
New J ersey.-L::ttest map, by Professor George H. Cook.
Penns.IJhania.-Map of geolog.ical survey, 1858.
MMyland.-Map of geological survey, improved by P. 'I'. Tyson.
Dalaware.-Geologicali'eport, (no map,) by J. C. Booth.
Virginia and West Virginic£.-Map prepared by \V. B. Rogers in 1844, from the observations of geological survey, never published. Professor Rogers's ill-health has prevented him from examining our copy, and any errors that may possibly exist must be
ascribed to this circumstance.
North Carolina.-Manuscript map, by \V. C. Kerr.
South Carolina.-Tuomey's and Lieber's maps, revised by F. S. Holmes.
Georgia.-Map in White's Statistics, with improvements, especially in northwest part
of the State, by J. M. Safford.
Florida.-No map of this State has ever been made.
Bahama Islands.-Manuscript map of W. M. Gab b .
.Alabama.-Manuscript map, by Dr. G. Little. Northern part, by J. M. Safford.
Missi ssippi ancl Louisiana.-Manuscript map, by E. \V. Hilgard.
Tennessee.-Map of final report, improved by James l\1. Sa1ford.
Kentucky.-Manuscript map, by S. S. Lyon, prepared from the results of geological
survey, under the direction of D. D. Owen.
Ohio.-Latest map of J. S. Newberry.
Michigcm.-Lower peninsula, from map of Alexander Winchell; upper peninsula,
from map of Foster and Whitney, with improvements by Logan .
.Minnesota.-1\Iostly from Logan's map, with suggestions from C. A. \Vhite, and a
paper by James Hall.
Wisconsin.-Manuscript map by J. A. Lapham, expressly prepared for the purpose
mentioned above; largely from J. D. Whitney's report.
Iowa.-C. A. White's latest map.
Illinoi11.-A. H. Worthen's manuscript, embodying results of his survey.
Incliana.-Manuscript map, by Richard Owen, former State geologist.
Misson1·i.-Manuscript map, by G. C. Swallow, former State geologist.
Kansas.-Compiled from informaHon given by G. C. Swallow, Meek and Hayden, J.
L. Leconte, J. S. Newberry, and W. P. Blake.
ATl;ansas.-Chie.O.y from manuscript map of Richard Owen, compiled from report of
D. D. Owen.
Indian Territory.-Marcy's Red River Expedition, Jules Marcon's report, and other
sources; revised by J. S. Ne·wberry.
Texas.-S. B. Buckley's manuscript map for the eastern portion; maps of various
Government expeditions, carefully considered, by W. P. Blake and J. S. Newberry.
New Mexico ancl L11·izona.-M:.muscript map, by J. S. Newberry.
Colorado.-Parts by J. S. Newberry, F. V. Hayden, and \V. P. Blake.
Utah, Neraclc£, Cal~fomia, and Oregon.-Compiled by \V. P. Blake, from personal observations; Pacific Railroad reports, both for United States and railroau corporations;
California reports, by J.D. Whitney; geology of 40th parallel, by Clarence King, and
other sources.
Dakota, Montana, Idaho, Wyoming, and Nebraska.- Maps by F. V. Hayden, (Raynolds
expedition, and final report on Nebraska.)
Washington Territory.-Compiled by W. P. Blake, from manuscript notes of George
Gibbs and other sources.
Canacla.-Sir W. E. Logan's map, published in 18G9.
The formations are arranged in nine groups, not in every respect the most natural,
but the most convenient, from the material in existence. 'l'he first group of Eozoic
indudes the granites and other metamorphic rocks; both those older than Paleozoic and
those more recent. In the Appalachian region there may be some Paleozoic crystalline
schists. In the Territories and along the Pacific border there are many cr~·stalline
schists of Mesozoic age, a few patches of which are indicated; but their entire limits
are unknown as yet. In this group is included the Huronian system. These are tho
talcose rocks of the eastern border region, referred to the Lower Silurian byiW. E.
Logan and others. They are largely developed in Maine.
The Silm·ian systern is made to extend from the Paradoxides beds to the Lower Heltierberg inclusive, in accordance with the general usage of American geologists. There
is good reason to believe that the limits of the Silurian should he modified in accordance with the views of Professor Adam Sedgwick, of Cambridge, England. Ju the
Silurian are included the "Calciferous mica-schist" of Vermont, the '' Coos group''
of New Hampshire, the "Merrimack group" of New Hampshire and Massachusetts,
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and some schists in North and South Carolina, whose precise position is not well t.letcrmined.
The Paleozoic rocks in the western portion of the map are undivided~ as is true, also,
of the Cenozoic, save a few post-tertiary lacustml areas and deltas. The lacustral
areas will be much enlarged in the future, as our information shall be more precise.
COAL·l\fEAS UHES.

'fhe most important division for giving accurate practical information is that of tbe
"Coal Meastues." With it is included in Nebraska, Kansas, and Indian 'fenitory an
inconsiderable area of Permian and Permo-carboniferous.
Tbe following are the areas of the coal-measures in the United States:
Xew E11gland basiu, in Massachusetts ancl Rbode Island, estimated to cover 750 square
miles. The coal is a plumbagiuous anthracite, used to ach antage in some smelting
f11rnaces. Perhaps eleven beds may exist; best seen in Portsmoutb, Rbode Island.
The maximum thickness is 23 feet. The whole carboniferous system is supposed to be
6,500 feet thick, of which 2,500 pertain exclusively to the coal-measures.
Anthracite basins in Pennsylvania.-This is the most important coal district in tile
United States. Tbere are four basins, having au area of 410 squ:.ue miles, not including the Broad-Top semi-anthracite, "bich amounts to 24 more. Tbe measnres arc
from ~,000 to 3,000 feet thick. The number of distinct beds varies from two to twentyfive, according to the depth of the basin. Tbe maximum amount near Pottsville is
given at 207 feet, while the a.verage cannot be far from 70 feet.-(H. D. Rogers.)
Macfarlane estimates the area of tbe anthracite fields in Pennsylvania at 472 square
miles, which is 62 square miles more than Rogers's estimate.
The Appalachian jielcl embraces an area of 0:2,025 square miles, extending from Pennsylvania to Alabama.
In Pennsy1vania the aggregate thickness of the measures is from 825 to 2,535 feet.
The area of the bituminous coal is 12,222 square miles, with an average thickness of
40 feet of coal.-(H. D. H.ogers.)
In Maryland the area is 550 oquare miles, in three separate basins. The strata are
1,500 feet thick. There are thirty-two beds in all-one of 14 feet, three of G feet each,
others from 1 to 5 feet thick.-(P. T. T.vson.)
In Virginia (chiefly West Virginia) the coal area embraces 16,000 square miles. On
the Kanawha the strata are 1,250 feet thick, witb twenty-four beds of coal, of which
eleven have an aggregate of 51 feet thickness. The coals seem best developed on this
river.-(T. S. Ridgway.)
In Ohio, Dr. J. S. Newberry states the area to be more than 10,000 square miles, with
a thickness of 1,500 feet, and 10 workable beds of coal, corresponding in number and
thickness to those of Pennsylvania and West Virginia.
In Eastern Kentucky the area bas been stated to be 10,000 square miles. Macfarlane
puts it at 8,983 square miles, said to have been derived from actual measnrement.
In Tennessee, Prof. J. M. Safl'ord states the area of the measures to be 5,100 square
miles. One characteristic section gives a thickness of 14 feet. The beds vary locally
in their dimensions, some of them being 9 feet thick, but thinning out very rapidly.
In Georgia the area may be represented by 170 square miles.
In Alabama the area marked upon the map amounts to about 9,000 square miles.
The Michigan basin bas an area of 6,700 square miles, with 123 feet of measures and
11 feet (maximum) of coal. In the center the coal is thickest, thinniug out to nearly
the thickness of paper aronnd the edges.-(A. Winchell.)
The Illinois basin, including Indiana and \\rcstern Kentucky, covers an area of 47,188
square miles.
In Illinois the measures occupy 3G,800 square miles, are 600 feet thick, and contain
ten ueds of coal, with an aggregate thickness of 35 feet.-(A. H. vVortben.)
In Indiana the measures occupy an area of 6,500 square miles, are 650 feet thick, and
contain thirteen beds of co::tl, "\Yith an aggregate thickness of 31 feet.-(E. T. Cox.)
In ·western Kentucky the measures are 612 feet thick, including the millstone grit,
and carry eleven beds of coal.-(E. T. Cox.) Their area in vYestern Kentucky is :3,888
square miles.-(S. S. Lyon.)
Tho Missouri basin extends from Iowa to Texas.
In Iowa, Professor \Vllitc's map sho"'\Ts an area of 18,000 sqnare miles, which is
divided into three parts, each about 200 feet thick. The two lower divisions contain
tlle Wj.lrkable coal, which amounts to 8 feet in the second, but to only 20 inches in the
upper. As the bigllest division is everywhere un<lerlaid by the others, the whole area
must be regarded as workable.
In Missouri, Prof. G. C. Swallow estimates the coal area ut 27,000 square miles, and
in Kansas at 17,000 square miles. The measures are 2,000 feet thick, with twent:r coalbeds, from a few inches to 6 feet thick.
In Arkansas there seem to ue only two beds of coal, which lie below the coal-meas7
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ures proper, beneath the conglomerate.-(Lesquereux.) D. D. Owen speaks of some
beds from 4 to 5 feet thick, and estimates the area occupied by productive beds at
12,000 square miles.
In the Indian Territory little is known of coal. The officers of the Missouri, Kansas
and Texas Rail way Company :find good banks of coal at several places along their
line, several feet thick. The area upon the map amounts to as much as 13,li00 square
miles. Since the completion of the map it has been ascertained that the coal-measures
are coverecl by the cretaceous formation for a width of about thirty miles along the
valley of the Red River in Texas and the Indian Territory; and also that the tertiary
area, extending southerly from Preston, is probably of carboniferous age. These discoveries will enlarge rather than diminish the size of the Missouri basin, since the
two fields are probably connected beneath the cretaceous beds.
In Texas, according to A. R. Roessler~ in the "Almanac," the coal-measures occnp:r
6,000 square miles. A bed of coal has been reported near Fort Belknap as 4 feet thick.
Estimating from llaydeu's map the coal-area in Nebraska at 3,600 square miles, the
total area of tibis great basin must be 97,200 square miles.
In Arizona, near Camp Apache, Mr. G. K. Gilbert, of the expedition under the immediate direction of Lieut. George M. ·w heeler, reports a bed of coal belonging to the
true carboniferous series. It is probable that futuro explorations may develop other
coal-bearing areas in the Territories.
In this sketch no notice is taken of any coals which do not belong to the carboniferous system. Other coals of commercial importance exist, especially in Eastern Virginia., and near tlle Union Pacific Rail way. They usually belong to the triassic or
cretaceous formations, and there arc lignites in the tertiary.

As I did not receive the necessary authority to publish this map, until
after the present report had been transmitted to Congress, I have uot
had opportunity to prepare an extended discussion of the facts regarding the mineral resources of the country, and their relations to its geological structure. This subject is one of the deepest scientific and practical interest, and cannot be satisfactorily treated in a hastily-written
chapter. I shall, at this time, merely make one or two general remarks
as to great natural features of the country, which tile map is adapted to
illustrate.
The enormous extent of coal-deposits of the United States may be
seen in the areas of the carboniferous formation on the map. Tue
Rhode Island, Appalachian, Michigan, Illinois, Iowa, Kansas, Arkansas,
and Texas fields are fully shown. In addition to tilljsc, we baye the
small triassic fields near H,ichmond and the vast area of coal-bearing
cretaceous and tertiary strata, accompanying the Hocky :Mountain~
from the British frontier to the borders of Mexico. In the cretaceous
of the we~tern coast in California and Oregon, we have still another
source of mineral fuel, our supply of which is thus seen to be widely
distributed, as well as abundant.
This map shows, also, with considerable clearness, the general geological structure of the country. There is no topography indicated in
the engraving, but it is not difficult, by simple inspection of the colors,
to infer the nature of the surface. '.rhe extent and trend of the leading
upheavals determining the form of the continent ; the Appalachian
ranges on the east; the Uocky Mountains, with the Mississippi basin
and the gold plains between; the vast corrugated table-land of the inland basin; the volcanic and granitic axis of the Sierra, with the f1norous basaltic overflow of the northwest; tile agricultural plain of Califorrtia; the comparatively recent elevation of the Coast Hange, are all
ade visiule by the distribution of these colors representing different
ges of rocks. The intimate relation between the geological structure
nd tbe topographical features of the country may thus be traced on a
arge scale, and to the initiated eye even the geological history of the
ountry is graphically recorded.
As I haye shown in a former report, the distribution of the mineral
eposits and mining districts of the United States is also connected
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with the great features of continental structure. Thus, as was long
ago pointed out by Blake, and has been more elaborately shown by
Clarence King, the mineral deposits of the Pacific slope are character.
ized by an arrangement in parallel zones, running generally north and
south. The quicksilver, chromic iron, copper ores, and coal of the cretaceous Coast Range; the gold and the auriferous slates of the west
flank of the Sierra; the silver-ores of the subordinate rangeR between
the Sierra and the Wasatch; the galenas and carbonates of Utah and
1\'Iontana; the gold of Montqna, Wyoming, and Colorado, all follow
more or less closely the law of distribution. East of the Rocky l\Ioun.
tains we have, on the other band, a distribution in basins, rather than
in zones, which has been happily described with regard to the relatiYe
positions of our coal and iron-ores in the well-known report of Mr.
Abram S. Hewitt, a commissioner for the United States at the Paris
Exposition. This distribution continues throughout the continental
depression of the Mississippi basin, and eastward to the .Appalachian
formations, where the phenomenon of a zonal structure is repeated, east
of the Paleozoic region. We have, extending from the Gulf of Saint
Lawrence, through Vermont to Georgia, parallel series of rocks, carrying everywhere similar minerals and ore-deposits. In other words, tbe
same great laws of folding have obtained here ·as on the Pacific slope,
while between the two there exists a great basin, or group of basins,
where the deposits lack the zonal character. The nature and causes of
this distribution of our mineral deposits east and west can easily be
inferred from inspection of this map, and this alone is a sufficient
reason for its publication, both in reports of the census and those of
mining statistics-documents, an important purpose of which is to display to our citizens and to the world the nature and extent of our resources.

CHAPTER XXI.
MISCELLANEOUS STATISTICS.
For the following statistics of the exportation of domestic gold and
silver during 1872, I am indebted to the Bureau of Statistics, Treasury
Department :
Amount of domestic gold ancl sil·ver exported during the twelve months ended
December 31, 1872.
Coin ••.•.•••••.•••••••••••.•••••..••••...••..• --.. . . • • • • • . • • . • . . • • • • •
Bullion .•••••.•••....••.•••••••••••••••••• - •••••• - •••• --. • • --.. . • • • . .

$56, 4:~0, 530
35, 8G4, 706

Total ..••••..•••••..••••••. -... • • • • • . . • • • • • • . . • • . • • • • • • • • . • • • . •

92, 295, \23G

Statement of golcl ancl sil1•e1· of dornestic production cleposited at the mints ancl assa.y o:{fices of
ihc United States du1'ing the ycal' 1872. (Fumished by the courtesy of the Director· of the
Mint.)
·
Gold.

Silver.

Alabama..........................
Arizona..........................
California.... .. ...................
Colorado..........................
Georgia...........................
Idaho. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
:llontana. ... ...... ........ .. .... ..
Xcbra ka.........................
XeYada...........................
Kansas...........................
~ew Mexico......................
ttah. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xortl! Carolina....................
Oregon. .. . . . . . . .. . .. . .. .. .. .. .. .. .
Routh Carolina . .. . .. . . .. . .. .. .. . . .
Virginia . . . . . . . . . . . . . . . . . . . . . . . . . .
Washington ............ -.. -.. ---Wyoming .. --:....................
Parted from s1lver . .. . . .. .. .. .. .. .
Otl!er sources . . .. .. .. .. .. . • .. . . • ..

$910
163,118
7, 521,369
1, 124,837
40,966
1, 240, 489
3, 548,086
1, 875
4,895,855

Total. ......................

l9,4n, 1H1

.Aggregate .. • .. .. .. • . .. • • .. .

679
82, 626
38, 540
120,350
399, 065
:l, 955
1, 468
2, 841
11, 186
236, 543
30, 074

72
81
35
85
23
19

77
49

01
95
42
43

10

Arizona ......................... .
Colorado ........................ .
California ....................... .
Lake Superior ................... .
Montana ........................ .
Nevada ......................... _
North Carolina .................. .
New .Mexico .................... .
Nebraska ....................... .
Utah ............................ .
Parted from gold ................ .
I Other source~:~ ................... .

$1, 141 19
300 04tl !.i!J
31: 82:J 30
392, C60 24
145, 934 C3

5, 56;!, 7t0

!);~

~20

04
11

82, G65
342, 463
52·1, 765
154, C44
30, 991

I

51

19
!ltl
46

40
06 1
23 .

731
44

I~

99
82
99

I

7, 568, 941 571

TotaL ....................... --7,5C8, 9-4-1OJ-"7

27, 042, 783 56

It should be remarked, with reference to the foregoing table, that the
States and Territories mentione<l as the localities from which gold or
silver has been received are not necessarily those in which the precious
metals were mined or reduced. The parties depositing bullion for coinage give the locality sometimes of the smelting-works, sometimes of the
mines. Occasionally, I believe, the officers of the mint infer, to the best
of their knowl dge, the locality. At all events, they are quite unable
to ascertain the truth of statements made, particularly when mixed lots
of bullion from various localities are deposited in the name of a single
State or Territory, as a mere matter of form. Thus the sih·er from Nebraska may be the product of the Omaha reducing-works, or shipments
made from points on the Pacific Hailroad. The product of any mines
in Nebraska it certainly is not. The silver credited to Lake Superior is
doubtless wholly or chiefly the product of smelting-works at Wyandotte,
)Iich., treating m<:tinly ores from the Silver Islet mine, which is not
in the United 8tateR. The Denver branch mint, which does no coinagf',
485
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received during the year $990,603.09 in gold, and $17,079.62 in silver,
or, in all, $1,007,682.71. A portion of this bullion may have been redeposited for coinage at Philadelphia, and hence it may be counted
twice in the aggregates of the table. To obtain full information on this
point was found impracticable, without an amount of correspondence
and minute anal;ysis of the books of the mints and assay offices, for
which there was no opportunity.
The following comparative statement of the coinage at the United
States branch mint, San Francisco, for 1869, 1870, 1871, and 1872, is
taken from the Commercial Herald:
'l"'he coinage at the branch mint in this city for 1872, compares with
that in 1869, 1870, and 1871, as follows:
January ..................•.
February ...................
J\farch ......................
April .......................
May ...........•..• ...... --- ..
June ..........•...........•
Jnly ...••...................
August ...... ·-·--· --September .... ·..............
October ....................
November ........ , .........
December ...............•.•

·----·

Totals ................

1869.

1870.

1871.

1872.

$467,000
185,000
74:~. 000
1,579,000
985,000
1,040,000
669,500
2,550,000
1, 669, :wo
1,618,000
1,459,750

$1,620,000
985,000
2,15;),000
1,330,000
2,083,000
1,846,000
120,000
2,370,000
2,030,000
1, 875,000
1,965,000
1,676,000

$1,570,000
1,171,725
965,000
1,800,000
2,178,050
881,000
2,760,000
1,900,000
2,210,000
1,689,000
1,684,000
1,218,000

$840,750
1, 210,000
1, 127,750
1, 420,000
2, 020,000
666,000
2,245,000
730,000
1,264,500
1,895,000
1,525,000
1, 4:36,600

14,363,550

20,355,000

20,026,775

1,34~,000

---

----

-----

--16,380,600

The description of coinage for the twelve months was as follows:
1871.

1872.

Double eagles .........•.. M... .. . .. . . . . .. . . . . .. . . . . .. . . . . $18, 500, 000
Eagles.... . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . .
215, 000
Half-eagles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . •
115, 000
Quarter-eagles..........................................
75,000
Dollars... . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . ... -.....
Half-dollars . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .
1, 07 4, 000
Quarter-dollars................................. ..... . ..
7, 725
Dimes.......................... . .......................
32,000
. Half-dimes . . . . . . . . . . . . . . . . . . . . • . . . . . . • . • • • . • •• • . . . . . . .
8, 050

$15,600,000
173,000
202,000
55,000
9,000
290,000
26,250
19,000
36, 350

20, 026, 775

16, 380, 600

Totals ......•..........•............. ~.. . . . . . . . . . .

TREASURE PRODUCT, IMPORTS, ETC.

The receipts of treasure from all sources, through Wells, Fargo &
Co.'s Express, during the past twelve months, as compared with the
same period in 1871, have been as follows:
1871.

1872.

From northern ancl southern mines . . . . . . . . . . . . . . . • . . . . . . $35, 608, 385
Coastwise, north and south...... . . . . . . . . . . . . . . . . . . . . . . . .
8, 24fi, 431
Imports, foreign ...................•....•............ -~··
4, 108,724

$28,000,270
2,477,978
8,060,412

42, 962, 640

38,538,660

Totals • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MOVEMEN1' OF COIN IN THE INTERIOR.

The following has been the circulation of coin through Wells, Fargo
& Co.'s Express, during 1872:
To interior.

January .......•..•..........•................•..•...... $1,015,300
February ...••.•............•.........•.................
935,472
1, 251,259
March ...•..............................................
1,525,801
April .........................••........................
1,676,637
May ................................................... .
1 249 509
June .........•...............•.................· .......•
July ...•........................•.••.........•...•.•....
1:535:5<15

From interior
and coastwise.

$936,159
635,:357
699,944
568,017
677, 16:_1
4:H, :i01
764,837
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To interior.

From interior
and coastwise.

August ..•• ..••••••.••••.••••••••.•••••••••••••••••••...

$~,044,643

Septen1 ber.... . . . . . ..••...•............•••...........•.•
October ....•....•...•...•.••.......••.....••••..••......
November ...............•.......................•.•....
December ... ~ . . . ..•........•............................

1,845,305
1,632,273
1, 711,459
1,591,000

$911,8f:l0

In 1872 ........•.................................. 18,014,203
In 1871 ..........................•................ 17,389,882
In crease. . . . . . . . . . . . . . . . . . ................. ~ .....•
Decrease . . . . . ................................•...

655,~86

632 489
572,902
510:672
7,996,007
8,385,4:37

624,321
389,430

RECEIPTS OF TREASURE.

The following tables comprise the receipts of trPasure in this city,
through Wells, Fargo, & Co.'s Express, d l!lring the year 1872:
From the northern and southern mines.

1872-January ..•..••.••.•.•...••••••••••........ , •..
February .. ..•...•.•.•..•.....•...•..•..........
l\Iarch ..•........••......•.....•..•..•.......•..
April ......•.....•.....••......•...•..........•.
l\Iay ..... : •........••.•••.•..•••........•..••...
June ..••...•.....••.••..••..•••••••.•.... ·••••·
July .. ......•.............••..•.....••..•....•.
August ....................................... ..

Se ptember .•.......••........••....••.....••....
October .. ..........•.•.....•...•.•••.•..•••.. ~ •.
No\'embet· .........•...•........•••••..•...••...
December . .••...•..•.••..•••••.••....•...••..••.

Silver bullion.

Gold dust.

Coin.

$637, 37H
1, 083,408
458,656
379,780
368,720
692,502
2C7, 454
453,357
866, 402
524, 69ts
321, 148
333,221

$1,136,459
1, 1:i8, 847
1, 438, 603
1, 440,487
1, 666, 974
1, f101, 744
1, 760,855
1, 384,807
1, 147,603
742,028
665,862
819,566

$752,516
539,205
614,3881
498,018
608,400
360,616
640,821
835,554
561,570
532,584
418,748
407,221

Totall872 .. ...... •• • • . • • • • • •• • • • • • • • • • • • • • . . • • • • • . . . . 6, 386, 794 14,843, 835
6, 769, 641
Total1 87l ............................................ 14,609,809 13,872,648
7,125,928
Total 1870 . • • .. . . • • . . . . • • • • • • . . • . . • • . • • . . . . • • • • • . • . • • . 14, 152, 984 17, 762, 131
6, 487, 037
'l'otal1869 .•....•....•••..•••••.•••••••.•••••••.•.•••..••.. (*) .••..•••. (*) • • • . 11, 572, 5~4

Totals.
$2,526,353
2, 761,460
2, 511,647
2, 318,285
2, 644,094
2, 554,862
2, 669, 130
2, 673,718
2, 575,645
1, 799,310
1, 405,758
1, 560, 008
28,000,270
3!5, 608,385
38, 40:!,152
44, 045, 445·

*Not separated.

F1·om the northern coast.
Silver bul- l Gold dust.
lion.
..........•.....•.••••....•..•........•..•••.•...•..
F ebruary . .•.••..••...•..•.•...•••••.•...•.•..•.............
111arch ............•..••..••..••••..••....•...•...•.......••.
Apnt .....•......••••.••.•••••••••.•••.•.••.•••..•••••.•••..
lllay ............•..•...•.•••.........•....•...•..•..........

Coin.

$41,854
156, 631
127,505
126, 604
238, 418
151,543
196,407
206,965
285,486
277,050
299 933
197:018

$131,602
63,701
46,615
33, 047
33,078
28,826
31,539
34,710
35, C87
43,198
106,467
74,019

Total1872...... . • • • • • . • • • • • • • • • • • • • • . • • • • • • . • • • • • . • • . . • • • • . . . . . . . 2, 305, 4l4
Totall87L...... ..•.••••.••••• •••••••••••••••• ........
$9,785
2, 552,668
Total 1870 . ..... . • • • . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • . . • • • • • . . . • • . 3, 380, 5G6
Total1869 .••••••••••••••••••••••••••....•••••••••••...•••. (*) .••.•••.. ( ~) ••• .

661,889
708,096
532,901
300,397

187~-January

June .. ... ... .............................................. .
July ... ................................................... .

Au gust ... ......•...•....••........•••....•..••..•••....•...
September . . . . . . . . . . . . . . • . . • • . • . . . . . . . . • • . . • • . . . . ...•..•....
October ..... • ..••...•.•........••......••.•...•........••...
November .......•..•••••••..••..••..••......••..•••..•..•..
December ...••..••..•••..•..••.•.••.••..•...••.............

_*Not separated,

Totals.
$173,456
'''l0 33'>

i74: 120

159,651
271,496
180,369
227,946
241,675
320,573
32J, 248
401i, 400
271,037
2, 967,303
3, 270,549
3, 913, 467

2, 958,458
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From the southern coast.

-------------------l-s_n_I_~;_nb_·ul-·1 Gold dooc I

Colo.

I

Total•.

IBm-!l[~!C~ ;~;~;~\ \ ;t \i}.:.:.:.:.:.:.: l! i :::::: ::::::,;:fl 'Ii i!! ~~i
1,400 j

6,830

58,629

~~~ e~~~-r- ~ ::::::::::::::::::::::::::::::::::::: ::: ~:::::::: I

i~; ~~~

~~: ~~~

September. ........... ... ... .. ..................
0

December......................................
Total J872
Totall871
'l'otal 1870
Totall869

1,440

14,566

29,432

66,859

~~: ~~~

45,438

842~

................•.•••.••...•.........•...... -3,fi84"ll -z74,249 -564,477 .......••...•..........•..•..•..............
5, 750
347,627
551,413
904,790
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . .. . • . . .. . . . .
399, 888
844, 548
1, 244, 4:l6
.. ...•.•... ·: .•...•. - ........•..............••. (*) •••.•••.. ('") • • • .
227, 000
2, 282, 571
*Not separated.

In the total receipts from the northern an<l southern mines for 1871
are included the amounts: sent east from the Virginia office ; for 1872
tlley are not. The following shows the comparisons for the twelve
months ending December 31, 1871 and 1872:
187l.

Silver bars.

.Jan nary .............•. - •.............................................
Febrnary .•.............•..... _.................... _.. ____ . ____ .. ___ ..
March ... __ .... _....• _.... ___ . __ . __ . , _____ . __ . __ .. _____ . _.... _. _ . ____ .
April ............. _.... __ •........ __ . _........ ____ . ___ . _.. __ . __ .. ____ •
.June ...•.....•.................................................... _..
July .......... ____ ------ ....................... ------ .. ------ ......... .
August---------- ....••........ ---- ............. -----· ...... ---·-----September ........................•..................... _...... _..... .
October ...•...... _.......• _.. __ ..... _........... __ .. _..... __ .. _. _.. __ _
November •••.............. ••...•..........• - ....... - .... - .......•....
December .............•................. _............... __ ..... _. ___ .. .

$638,966
708,885
611,226
71:3,450
826,607
741,467
604,905
554,711
!)42,676
667,179
723,190
767,516

Total ....•.............•....•....................................

8,100,778

1t1ay •••••••••••..•.•••......•....•.. - •.....•• - ••••••...•••....••.••..•

Silver bars.

1872.

June ........ ·- ---.--------- --------------- · · · · · ·- ·-- ·- · ·- ·- · · ·- · · ·- · · ·
.July ................•.............................................•...
August ....••.••••.•....................... ----- ---. ---------- ---- ---September .....••.......................•.............................
October ........................................................ -- .. -November .....•..••.......•............. -- ........ -- .. --------------Decern ber ...•......••...........•..............•..................•..

$530,427
1tl5,196
838,905
1,372,670
1,284,905
764,1:34
1,040,917
569,991
286 149
693:554
()52 474
1,127:448

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9, 348, 770

January ...............•.•.•...............•............... .. ..........
February ............................. _.............. __ ........ _....• _
l\Iarch ....•......................................................... _.
April ..........................•.........•............................
l\1ay ........••••••...•...•••••...•.....••...•••..................•....

The small amount sent i.n February, this year, is due to the snowblockade on -t he railroads.
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CURRENCY MOVEl\'lENT.

The nnexed table exhibits the interior and coastwise receipts, (Wells,
Fargo & Co.,) imports foreign, and exports for the years 1870, 1871, and
1872:
1870.

1871.

1872.

Interiorreceipts ....••......•.•..•...•••..••••.•••••••••...•..•••... $42,874,746 $38,853, 816
4, 108,721
lmportM, foreign........................................ ........... 5, 466, 883

$30, 478,248
8, 060 412

Total . . • • . . • • • • • . • . • . • • . . • • . . • • . . • • • . • • • • • • • • • . • • . . . . . • • • • • . 48, 341, 629
Exports........................................................... 3:?, 983, 140

l 7,

42, 962, 540
~53, 347

38, 538, G6i:J
29, 330, 436

Currency movement .•....•.•.•••..••••......••.•••......••••..•••. 15,358,489

25,709, 193

9, 208,224

COMBINED EXPORTS.

The combined exports, treasure and merchandise, exclusive of overland railroad, during the past twelve months, as compared with the
same time in 1870 and 1871, were as follows:
1871.

1872.

Treasure exports ......• ·"····---- ••...... $32,983,140
Merchandise exports...................... 17,848, HiO

1870.

$17,253,347
13,951,149

$29,330,436
23,793,530

50, tl31, 300

31,204,496

53,123,966

Totals . . . • . . . . . . • . . . . • • • . . • • • . . . . • • •

TREASURE EXPORTS.

Our treasure exports for 1872 and the past two years, have been as
follows, exclusive of shipments through United States mail:
1870.

1871.

1872.

ToNewYork ......•..••.•.••.... $13,443,295 02
ToEngland.... ............•..•••
9,790,63110
To France . . . . . . .. . . . . . . . . . . . . . • . •
190, 408 24
To China . . . . . . . . . . . . . . . . . . . . . . . .
5, 496, tl56 22
'l'o Japan . . . . . . . . . . . . . . . . . . . . . . . .
1, 383, 669 77
To Panama . . . . . . . . . . . . . . . • . • . . . .
255, 497 20
To other countries . . . . . . . . . . . . . . .
2, 422, 782 49

$8,057,279 33
3,184,841 74

$4,035,565 46
2,262,302 25

32,983,140 04

17,253,347 11

Totals.....................

3,443,208
738,412
115,146
1,714,458

72
67
49
Hi

7,476,862
10,212,949
56 679
5,266;075

72
63
82
7G

29,3:30,435 64

The comparative description of our exports of treasure by tlw a,bove
table was as follows :
1870.

Gold bars .......••...........•.•...•.....•.. $8,34G,549
Silver bars ..........•...................... 11,968,477
Gold coin ... _.......... ___ ................ . 9,1:31,923
Mexican dollars ....••....... _••..• _........ . 3 492 60G
) 30:801
Gold dns t ............ _. . . . . . . . . . . . . . . . ... .

~~~~;~~~~~~~:::~::::~~~~~~:~~~~~::~::~::~:

12,284

EOO

Totals •· ..... _.. . . . • . . . . . . . . . • .. . . . . . 32, 983, 140

1871.
$~,566,535

8,6G3,944
3,028,100
1,872,184
37,514
.. -- .. ---- ..
85,070

----

17,Q53,347

1872.

$11,910,565
7,91:3,3!)1
7,82cl,620
1,427,441
37,007

... --- -----.
153,412
-----

29, 3:30, 43G

The following table shows the value and destination of treasure-shipments from this port during the past sixteen years, from 1857 to 1872,
inclnsi ve:
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Eastern ports. I England.

Years.
1857 ·----- ----------- ·----1858----------------------1859 ----------------------1860------ ·------ ---------1861 .... --.--- -·- ---------1862-------- --·.- •.. --·---·
1863 --·--·------- --······-1864--------------- -· -----1865----------------.-----186fi _______________________
1867----------------------1868------------- ·------ ••.
1869 -----·- ---·--- --·-----·
1870 .••.•••.............•..
1871 ------- ·--- -· ··-··· ---1872---. ---·-. --· ·-···· ·---

Totals ......•.••.....

$35, 531, 778
35,891,236
40, 146,437
35,719,296
32,628,011
26, 194, 035
10,389,:330
13, 316, 122
20,583, 3!)0
29,244,891
23,355,903
21,468,800
12,459,813
13,443,295
8, 057,279
4, 055,565

$9,347, 743
9, 265,739
3, 9l0, 930
2, 672,936
4, 061,719
12, 950, 140
28,467,256
34,436,423
15,432,639
6, 532,208
5,841,184
5, 212,979
11,841,812
9, 790,631
3, 184,842
2, 262,302

362,485, 18li1u5, 311,543

China.
$2,993,264
1, 916,007
3, 100,756
3, 374,680
3, 541,279
2, 660,754
4, 206,370
7, 888,973
6, 963, 5~2
G, 527,287
9, 031,504
6, 193,995
6, 487,445
5, 496,856
3, 44:1,209
7, 476,863

Panama.
$410, 9;:}9
299,265
2i9, 949
300,819
349,769
434,508
2, 503,296
378,795
1, 224,845
. 511,5:30
372,752
640,000
658, 182
255,497
115,146
56,680

Other ports.,

Totals.

$6!12, 978 $48, 976, 69:!
175,779
47, 548,026
203,390
47,640, 46~
258, 185
42, 325,916
95,920
40.676,758
322,324
42,561,761
50.5, 667
46,071,920
686, EBB
56,707, 2lll
1,103,832
4\308,227
1, 548,457
44, 364,393
3, 075, 149
41,676,722
35,444, 3!)5
J, 828,621
5, 839,865
37, 287, 117
3, 996, 86L
32,983,140
2, 452, fl7l
17,253,347
15,479,026
29,330,436

-------81,302,764
- - - -8,-791,782
38,259,813 656, 151, 083

EXPORTS OF TREASURE.

Statement of the amount of treasure exported from San Francisco,
through public channels, to eastern domestic and foreign ports during
the year 1872, exclusive of shipments through United States mail:
To New York.
January . . . . . . . . . . . . . . . . • . . . . . . • . . . . • . . . . . . . . . • . . . . . • . . $304, 960 42
February..............................................
274,014 6t
March . . . . . . . . . . . . . . . • • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . · 578, 040 53
April . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • 364, 661 09
May ....... _.. . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • • • . . . . .
338, 241 44
Juue... .. . .. .. . . .. .. .... .. . ..• .. . ... . .. ..• .. .. .. .. . .•.
394,712 06
July .........•...•..•..•...... _... __ ........•. _. . . . . . .
284, 001 04
August................................................
121,845 94
September . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
89, 385 29
October .. _. ___ ........................ -...... . . . • . . • . . .
205,267 01
November __ . _............ . . . • • . . . • . . . . . . . . . . . . . . . . . . . .
354, 685 78
December .................. ---·······-··········-·····
745,750 25
- - - - - - $4, 055, 565 46
To England.
January ......•....•...........•..................••..•
235,746 G9
February .... _.. ___ .....•..•............. _............•
383,365 89
283,1:10 55
~larch . . . . . . . .. - ...........•....................•......
April .. ___ ............•.......................... __ ... .
239,235 55
275,997 48
May ......... - .... -............... - .... -..... -........ .
June __ ............................................... .
133,906 66
July . . . . . . . . . . . . . . . . . . . .............................. .
91,647 96
167,350 65
August ............. _............•............•........
40,845 67
September ...............................•••...•......•
October .... _.. _...................•.......... _....... .
52,839 43
152,680 68
November .. - -... _. _.....•......•......................•
December .... _. . . . . • • . . . • • . . ..•............••.•..•.•..
205,555 04
- - - - - 2, 262, 302 25
To China.
428,578 67
Jan nary ......................•................ _...•...
February . _. _......................................... .
485,744 17
778,923 26
l.farch . _...... _.......••......•........................
April ..... ____ ............•.....•..••..............•...
573,644 27
692,284 87.
1.1ay ..............................................· ..... .
/
June _. _... _... __ ...................................•..
524,440 80
July . __ .. _. . . . . . . . . . . . . . . . . ...•.......................
379,736 52
Augusb ........
1,134,049 52
September .. ___ ................................•....•.•
289,685 84
October . _... __ ........................... , .. _........ .
891,548 69
1,018,27!)
47
November ............................................. .
279,950 64
December .... _.......•.•.. ~ ~ •••..••............•..•....
7,476,862 72
J

•

•• _

•••••••••••••••

_ •••••••••

_

•••

_ •••••
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To Japan.
January .. . ••• . . . .•. .. • .. . ... . .. . •. . .. . ... . . .. . .. .. . . .. $6~7, 5P.8 99
:February • . . . . . . . .. • • . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • .
100, 281 1:3
March . . . . . . . • • . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . .
65:~. 887 31
April . • • . • . . . . • • • . . . . . . . • . . • . . • . . . . •. . . . . . . . . . . . . . . . . . .
300, 071 61
J\1ay ..•••..•......•....... ·....•.....................••. 1, 8:~7, 6iJ7 68
June..................................................
99,946 6:{
July ........••...........•.............•....•......... 1,400,707 52
August ............•................................•.. 4, 633, 571 28
September ........ _...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
256, 581 66
October............................. . . . . . . . . . . . . . . . . . . .
250, 0:~7 00
November.................. . . . . . . . . . . . . . . . . . . . . . . . . . . .
42, 618 82

~------$10, 212, 949 63
To Cctllao.
March . . . . . . . . . . . . . . . .......• - • . . . . . . . . . . . . . . • . . . . . . . .
500, 000 00
April .•..•....••....••••..............••.•............. 1,000,000 00
J\1ay . • . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . • . . . . . . . . . . . . . • • .
500, 000 00
June ...............•..••.....•.•.....•..•.........•... 1,000,000 00
July ....•.........•••................................. 1, 547,902 60
- - - - - 4, G47, 902 60
To Manila.
170,000 00
February ..••......•..•••.•.•............•.......••..........•......
To Panama.
February ................................... _..•.......
3,452 22
5,000 00
March . . . . . . . . . . . . . . ...........•••••..........•.•.....
April ......•..•....................•••.......•.........
5,000 00
15.000 00
J\1ay •.••••••.••••••...•..•.•.••...•.••••.•..•.••••••.•
w;.ooo oo
June ......•....•..........................•...........
November .........••..................................
658 72
17,568 88
December ...........•.................•.........•......
56,679 82
To Central America.
January .••••.........................................•
76,505 24
February ...........•••........•.......................
86,788 00
20,069 50 .
11'Iarch ...•............................•••..............
30,000 00
April ...........................••••................•.•
J\1ay .....•.. _..••••••..••.••••.••.•••..•....•.••••....
R,168 17
July . . . . . . . . . . . . . . . . . • . . • . . . . ......••.......•.........
1S,OOO 00
August ...... _.............................•...........
21,326 74
Septen1 ber ... _ ............••....•......•..•••..•.......
8,720 00
October . . . . . . . . . • . . . . . . . . . . • . . ........•...............
6,150 50
November ..•.......•..•••••...........................
3,540 00
17, f)i6 00
December ...........••.•............•••................
293,939 15
To Iloilo, (Philippine Islands.)
~!arch .......•..••...•...••••......••...............................
23,963 79

To Mexico.
June ...••.............................................
August ..........•.......•.............................
October ................. _...•..........................
November ...•..........•••....••.••.•.......... -----· ..
Decen1ber ..•••..••.....•.•.....•.....•••..............

5,000
28,900
15,000
1,000
5,000

00
00
00
00
00
54,900 00

To Valparaiso.
July .......•.•........•........•......................
August ............................................... .

102,279 28
50,090 94
152,370 22

To Honolulu.
Novetn uer ...•..............•.........•................•
December . . . . . . • • . . . . . . . . . . ......................... .

20,000 00
3,000 00
2:3,000 00

Total for 1872 ......••••....................................... 29,330, 4~5 ()4
Total for 1871 ........•....•••••.........•...........•........ 17,25:3,:147 11
Increase this year , •••••..••.•••....•...••.•................... 12, 077, 08" 53

~

1872.

l\IINING DIVIDENDS FOR

~
~

[Compiled from San Francisco papers.]

During the year thirteen mining companies paicl dividends amounting iu the aggregate to $6,731,100, and distributed as follows:
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Belcher . . . . . . . . . . . . . •• • • . . . . . . . . . . . . . $104, 000 $156, 000 $156, 000 $208, 000
$312, 000 $312, 000 $312, 000 $312, 000 $312, 000 .......•.................•....
Cederberg.................................................................... ............ .......... .......... .......... ...•...... $12,000
$12,000
$12,000
Chollar Potosi . . . . . . . . . . . . . . . . . . . . . . . .
28, COO
28, 000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • . . . . . . . . . . • . . ..••..•....•.......
CrownPoint ......................... 120,000
180,000
180,000
:JOO,OOO
4SO,OOO
300,000
300,000 ...........••..••......•...•....•.................
Eureka. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
20, 000 . • • . . . . . . . . • • . . . . . . . . • . . . . . • . . . • • . • . . . . . . . . .• -~ . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . • • . . . . . .
20, 000
Keystone Quartz . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .
7, 500
1(1, 000
7, 500 . . . • . • . • . • . . . • . • • • . . • .
5, 000 .••..............•.......•.•..........•........••.
:Mahogany............................ . . . . . . . . .. . . .. . .. . . . . ... . . . . . . . .. . .. . . . . . .. . .. .. . . . . . . . . . . . . . . . .. . . . . . . .
15,000 ..•............•.....•...•..............
Meadow Valley...........................................
90,000
90,000
60,000
60,000 .•...•.•.. ..•....•.. .......... .•.•••.••. ..........
60,000
NorthStar...........................
9,000
9,000
9,COO .......••...••..........•....•...•...................•...•.•.........•....•....•...••.......
Pioche . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
20, 000
20, 000 . • • . . • . . . . . ....••••...••.......••....•..
Providence . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 100 ..•.......
Raymond&Ely ..........•...........
90,000 ........•. 150,000
210,000
210,000
210,000
210,000
210,000
210,000
210,000
210,000
150,000
Yule GraveL.......................................................
5,UCO
5,000 .••...................•............................•.•....•..•.•......
Total. .....

3n,ooo

I

380,500

J

595,ooo·l 820,5oo l1,007,ooo

I

882,ooo l847,ooo l557,ooo

I

522,ooo

I

222,000

I

225,1001

rJ;J.

~

.0

0

$•J, 184,000
36,000
56,000
1, 860,000
40,000
30, coo
15,000
360,000
27,000
40,000
3,100
2, 070, coo
10,000

242,ooo l----;;,731,100
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'l'he foregoing dividends compare a~ follows with the dividends paid
by 18 mining companies during the previous year:
1871.

1872.

$5:37,000
587,000
554,500
517,600
407,5GO
308,300
363,800

January . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. .
F cllrnary ...............•..................................
.Thfarch ......••.............................................
April . .................................................... .
.Thlay ....•..................................................
.June .•.............................•••....................
July ....•..................................................
August . . . . . . . . . . . . . . . . .................................. .
September ...................•...........•.................
October ....•...............................................
N oven1 ller ...............•.................... . ............
December . . . . . . . . • • . . . . . . . . . . . . . • . . . . . . . • . • • . . . . . . . . ..... .

:~59,

:500

344,400
298, 000
280,500
280,:100

Totals ............................................... 4, 837, 950

$371,000
3f:lv,OOO
595 000
820:500
1,007,000
81:12,000
847,000
557,000
522 000

22~:oco

225,100
242,000
6, 731, 100

San Francisco coal trade for 1871 and 1872.
fFrom the Commercial Herald of January 17, 1873.]
Il\iPORTS.
1871.

Tons.
Foreign:
38,942
Australian .............................. .
54,191
English ................................. .
15,621
·vancouver .............................. .
Cllili ............. . ... _.. . .............. .
4,164
Eastern:
7,201
Anthracite . .. .. . .. ..................... .
6,060
Cumberland ............................ ..
'Domestic:
Mt. Diablo .............................. . 133,485
Coos Bay ............................... .
28,690
20,284
Bellingham Bay ......................... .
4,918
Seattle ............... : .................. .
1,025
Hooky Mountain ....................... ..

314,611

TotaL.............................

1872.

Incrense.
Tons.

Tons.

115,332
29,190
26,008
3,682

10,387

19,618
10,051

12,387
3,991

177,232
32 562
4:100
14,Fl30
1,862

43,747
3,872

434,467

161,523

Decrease.
Tons.

76,390
25,001
482

9 912
, 837

16, 184

41,667

Specified on the way from domestic Atlantic ports, December 311870.

Tons.. . . . • • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 464
Casks ~ ---.................................................

890

1871.

3,679
885

1872.

3,799
819

We give above our imports and production for the past year in detail,
with our usual biennial comparison of amounts, merely noting here that,
from the receipts of 1871, we have eliminated some 583 tons from
Queen Oharlotte's Island and Sitka, being merely experimental shipments and not belonging to our regular sources of supply. In reviewing the operations of the year~ it will be observed that the imports of
foreign coal, as well as the production of our domestic varieties, have been
altogether without precedent, and they seem to have shared to the
- rullest extent the remarkable impetus which bas characterized all of
our industrial and commercial pursuits during the period under review.
And what perhaps is equally remarkable, prices have been maintained
throughout the year with great firmness, and, indeed, all of our domestic varieties have been very materially advanced. The very heavy foreign
import is doubtless due to some extent to the large fleet seeking our
extraordinary grain crop, but in consequence of our increased ocean
steamship service it has been mostly brought on orders, or taken to

-
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arrive at full prices, and, in view of the probable further increase in this
element of our commerce, the consumption for the future must necessarily be large, and as both coal and freights have materially advanced
in all parts of the world, we can scarcely look for much abatement here
as to prices. As regards our domestic coals, we note also a very general increased production, Bellingham Bay being the only exception, in
conseqnence of interruption of work at the mine for the firHt nine months
of the year. \Ve learn, however. that it is again in complete working
order, and is sending its usual quota of coal to the market, and has considerably advanced the price. The increase of Mt. Diablo is especially
noticeable, this increase alone being more than the entire production of
this variety some eight years ago. And. as the consumption of this
coal is particularly i<lentified with our coasting trade and inland navigation, as well as our various manufacturing pursuits, it indicates a very
gratifying activity during the past year in all these branches of industry. Present price, $6.50 and. $8.50 for fine and coarse, respe.ctively.
We give below our usual five year comparative statement, which will
indicate at a glance the increased consumption of the several varieties:
1868.

1869.

1870.

1871.

1872.

'l'ons.

Tons.

'l'ons.

'l'ons.

'l'ons.

Foreign ...... _.. _ ...... _.... 93,000 109,000 135,168 113,4!:33 174,212
Eastern ___ .. __ .............. 32,700 38,600 30,820 1:~. 291 29,669
Domestic _.... __ ..... _... ___ 157,000 11;4, 100 167,183 188,420 230,586

Totals.

624,863
1-15,080
927,289

-------

Total ........... _.... _ 382,700 3:.11,700 333,171 315,194 434,467 1,697,232

As the import of foreign coals is, to a considerable extent, controlled
by the course of tonnage and to some degree affects the consumption of
other varieties, the comparative variations between consecutive years
do not, perhaps, indicate so accurately the steady increase and average
consumption as a statement of the annual consumption at given periods.
We accordingly give below this consumption, at periods of five years,
for the past fifteen years :
Foreign.

Eastern.

Domestic.

1858 .....•. ---.- ------ ------ • - ...•. --.-- -- ~9, 071
1863 -- - . - . --- -- - -- - . -- -- - . -- --- - -- . --- ---. 43, 480
1867 ---- ---- ------ ------ ---- -- .... ---- ---. 63, 700
1872 .....• ------ .....•• -...• --- .. - ---. ---- 174, 212

30,753
36,660
62,230
29,669

3,755
47,820
124,320
230,586

Year.

Total.

63,579
127,960
250,250
434,467

Total ton~ increase Average annual in· Total tons increase Average annual in·
of domestic co ale.
cr'se of domestic.
of all kinds.
cr'se of all kinds.

1859 to 1863, inclusive ....... __ ....... 44, 065
1864 to 1868, inclusive.......... . . • • . . 76, 500
1869 to 1872, inclusive.... . . . • . . . . . . . . 106, 266

8,813
15,300
25,253

64,381
122,2~0

ltl4,217

12,478
24,458
46,054

'"rhe sales of Coos Bay in this city from the Eastport mine during the
past year were 20,000 tons. The mine is in complete order, mining 80
to 90 tous per day, but capable of turning out 200 tons every twenty-four
hours with present machinery and facilities. The quality has steadily
improved the farther the tunnels are extended and the deeper they go.
The mine is situated (by railroad) three-quarters of a mile fi.·om the water,
the grade is easy, discharging the coal directly on board vessels. Nearly
the entire amount brought to market bas been used for domestic purposes, being highly appreciated. The demand bas been constantly in
excess of the supply. The coal is of such a nature and so comes to
market that it is all received from the wh::trf as discharged, nothing
being rejected as screenings or wastage. The supply the past season
was considerably curtailed by a strike of the miners, the owners prefer-
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ring to suspend operations until the strikerR would accept their former
rates of wages. The property of the company covers some 1,700 acres,
and, judging from present indications, there is no limit to the supply.
The deposit is very regular, with no indications of faults or dislocations
in the seams, and the amount which this mine can be made to furnish is
practically only dependent upon the demands of the market and the
means of transporting it .at remunerative rates. A steamer is now
nearly completed for the purpose of bringing this coal to market, and of
affording regular communication with Coos Bay, with the probability of
others soon following iu the same business, and with the same owners.
This company has during 1872 paid regular monthly dividends of one
per cent. on the par value of the capital stock. The a-verage price of
Coos Bay from ship's side during 1872 was $11; present cargo rate, $12.
The supply of Seattle coal is steadily increasing, and is largely used for
household pnrposes; present cargo price, $13 to the trade. The market
for Australian, anthracite, Cumberland, and English is exceedingly
quiet, and withal stocks are ample, dealers carrying more than their
usual supplies, besides showing no disposition at this date to make further purchases, owing to the very considerable quantity en rottte. A
cargo of Cumberland from Baltimore, per ship C. A. Parwell, has been
stored.

Annual1·eceipts of coal at San Frcmci8co from 18o0 to 1872.
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Product of quicksilver during 1870, 1871, and 1872.
[From the Commercial Herald of January 17, 1873.]
1870.

1871.

1872.

Flasks.

Flasks.

Flasks.

New Almaden mine ..............•.•.•...••.•..•.......•..•
New Idria mine.... • . . • • . . . . . • . . . • • . • ..•.............•••..
Redington mine .........••... ~--··· ...••.....•....•.......
And sundry other mines .•................................•

14,000 18,763 17,753
10,000 9,227 8,597
4,546 2,128 2,456
1,000 1,763 1,500

Totals..............................................

29,546 31,881 30,:306

The exports to the different countries for 1872 and the three previous
years were as follows :
1869.
ToNew York .....•.....••...•..... : . .'.............•••
1,500
China .••..............•.•........................ 11,600
Mexico ....................•••...••...............
8,060
South America ..••......•..•.....•.•..............
2,900
Australia ........................•................
300
British Columbia ...•..••••........................
4
Other conn tries .............................•.....
51

Totalfiasks .................................

1870.

1871.

1872.

1,000
4,050
7,088
1,300
300

800
7,900
3,081
2,200
1,100

9

6

1,202
4,810
5,038
1,300
643
2

41

118

10:~

24,415 1:3,788 15,205 13,098

And· our exports previously have been:
Flasks.

In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In

1868. . . • • . • • • • • . • • . • • . . • . • • . • • . • . . . . . • • • . • • • • • • • • • . . . • • . • . . • • . . . . . . . . . •
1 67 . . . . . . . . . . . . • • • • • . . . . . . . . • . . . . . • • • • . . . • • . . . . • . . . . • . . • • • • • . . . . . . • . • •
1866 .......•.............•..•••..•••..........•..•.•.••..•........•....
1865 . • • • • • . • . • • . . • • • • . • • • • • . • • • . . • • • • • • . . • • • • • • • • • • . • • • • • • • . • • • • • . . . . . .
1864 . . . • • . . • • • • • . • . • . • • . . • • . • • • . • • . • • . • . • • • . • • • • • • . . • . • • • • • • • • • • • • . . • • •
1863 •...•..•••..••••.••••.••••••••••••.••....••••.••••••••••.••• --. • . . •
1862.... .•.•.. •. .. •... .••••. •.•••• ••.. •••• •.•.•• •..• •••••• •••• •••••. ..•
1861.... . • . . . . . . . . . . . . . . . . . . . . . • • • • • . • . • . • . • . • • • • • • • • • . • . . . . • • • • . . . . . . .
1860 .......................••.•..•...•.• ~ . . . . . . . • . • . • • . . . . . . . • . • . . . . . . .
1859. • . • . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . • • . • . • . . . . • • • . . . . . . . . . •
1858 .•................•.•.•••.••••••••••••••.•••••.•.••••..•••••••••..•
1857... . • • • • • . . • . . . . . . . . . . . • • • • • • • • . • • • • • . • • • • . . • • • • . • • . . • • • • . . • • • . • • . .
1856.. . • . . . • . . . . • . . . . . . . . . . • . . . • • • . . • • • • • • • • • • • • • . • • • • • • • • . • • • • • • . . . . • .
1R55.... • . . . . . • • . • . . • • • • . . . . . • • • • • . • • • • . . • • • • • • . • • • • • • • • . • . . • • • • • • • • . . •
J 854 . • • • • . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . • • . • . . . . . • . . . • . • . . • . • . . . . • . . . . .
1853.. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • . • . • . . . • . • • . • . . . . . . • • • • • . • • • • • . •
1852 .•••••••.......•........ _• • . • • . . . . . • • • • . • . • . • • . • • . . . . . . . . . . . . . . . . . .

44, 50£
28, 85:3
30,287
42, 469
36, 927
26, 014
33,747
35, 995
9, 448
3, 399
24,142
27, 262
23, 740
27, 165
20, 96~3
12, 7:)7
900

The price of this staple ruled uniformly high during the past year, say
85 to 87 ~cents, but at this writing is advanced to 90 cents. The production
varies little from that of 1871, as will be seen on reference to the tables
annexed. The export value was in 1871, $836, 038; and in 1872,
$861,715.
SALT.
Imports:

Tons ..•....................... - . - .. · - · · ·- - - · · · ·- · -·- • · - - -- · ·- - - · ·
..,acks .•..........................................•...............
Cal::!es • • • • • • • • • • • • • • • • • • • • • •••••• - ••• - • - •• - - - • • ••• - •••• - • • • •••• - ••

1871.

1872.

6,949
22,0U5
307

2,403
7,68U
525

177
440

457

Exports:

Tons.............................................................
Bags . . . . . . . . . • . . • . . • . • . . . . • • • . . • • . . • • . . • • . . • . . • • • • • . • . . • . • . . . . . . .

6.~7

The market has been liberally supplied all the year past with Liverpool
and other foreign. This, coupled with a local supply, has kept down
prices to a rate barely covering cost and charges. At this date there is
very little business doing from first bands. Holders of Liverpool firm
at $23 to $24 for fine stovell; coarse at $19 to $20; California, $12 to $15;
:Jiexican, $14 to $15; San Francisco Bay, $5 to $8 for common.
32 }f
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Imports:

ltl7L

1572

Iron, pig, tons ........•.........•.....•..............•••... ~ ...
5, 399
Iron, bar, bars ...............•........•........................ 9~,~~7
6, 1 ,)4
Iron, plate, pieces . .....•••....•...............................
Iron, various, bundles ........................ _............... . 55,.508
1, 0G4
Iron, various, cases ................................. . ........ ..
Iron, various, pieces ...........•..•••....•..••••....••...•••... 45 502
'l'in, plate, boxes •••••.........................•••..•••....•... 32: 283
Steel, cases . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .•••..........•
1, 311
5, 202
Steel, bundles ................................................ .
Sheathing-metal, cases ........................................ .
132

u, 1 :~s
276, o9:
80,961

20,4:!0
1, 2:37
1~1, 04-.!
50, 0B:!
1,7u2

s, n o
506

The importation of lead has ceased entirely, in consequence of the
production of that article here, which not only supplies the local want,
but bas furnished 5,000 tons for export in the year 1872. The Selby
Lead and Silver Smelting Company are in operation constantly, but
for only half the capacity of the works. The manufacturing of sheetlead, pipe, and shot has been successful, supplying the whole want of
the coast. But the proprietors, however, complain that this is a small
market, and the demand as yet quite limited. Prices same as last year.
There has been a brisk trade in bar, plate, and sheet irons: the supply
equal to the demand. The amount of stock now on hand is larger t.han
it was last year at this date. The prospects of liberal importations for
the present year are very good. In regard to pig-iron the annual circular
of \Vm. Jeffray gives a succinct account of the year's business. The
monthly quotations given below will show that the market bas been
of a very fluctuating character during the year. The small stock on
hand at the beginning of 1872, combined with the very material advance
on iron in England, caused prices to advance from $50 to $80 per ton.
within a period of five months from the beginning of the year. Large
shipments being made in the early part of the season, were freely bought
up "to arrive" as soon as shipped, ranging from $50 to $57.50, the adYance being anticipated; but when these arrivals began to come to hand,
prices gradually declined. The importations have been heavy, and a large
amount of scrap-iron brought into requisition in city and_ country,
occasioning a material saving on account of the high prices of pig-iron;
while few buildings have been constructed, which leaves a large exces
of stock on band at present over last year at this time. Closing price, in
the absence of any important sales for some time, nominally $52.50.
The following are the ruling monthly quotations for the past year:
SCOTCH SOI!'T.

January .•..•...........••..•.....•••...•••..••••........••......... $52
February . • . • • . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • .. . . . . . . . . . . • . . . . . . 55
1\Jarch .••••••...•.•....•.•.....•....• _.. . • . . . . . . • . • . . . . . . . . . . . . . • . . . 56
April • • • • • . . . . . . . . . . . • • • • . . . . . . . . . . . . • • . . . . . • . . . • • . . • . • • . . • • • • . . . . . . 70
1\Iay. _•••••••••.••••.•.•....• _.. . . . • . . . • • • • • . • • • . • . • • • • . . . . • • • . . . • . • 70
June ••.•••.•••..•.. _• • . . . • • • . . . • . . . • • . • • • . . . . • . . . . • • . . . . . • . . . . . . • . . 75

00 steady.
00 to 57 00
00 to 60 00
00 to 75 Ov
00 to 60 00
00 to 80 OIJ

1

i~ l~~t ::::::::::: ~ :::: :? :: :.': :: ::::::: :::: :: :: :::: ::: :::: _-_-_·_·. ::: ·_: ~~ gg ~~e~~Y5o

September . • • • • . • • . . • • • • . • • • • . . . • . . . . . . • . • . . . . • • . . . • . • . • . . . . • . . . • •• •
October .•••.••••.•••.•••..·. . • • • . . . . . . . . . . . . • • . . • • . • . . . • . . . . . • . . . . . .
N oven1 ber.. . • . . . • . . • • • . . . • • • . . • • • • • . • • • • . . • • • • . . . . . . . . • . . . . . . . . • . . •
11ecember ...........................................................

5!1 00 to 57 50

50 00 to 55 00
52 00 to 55 00
50 00 to 52 Ou

ENGLISIT AND AMERICAN WHITE •

.January .••••••••••••••••• --~--- .•••••••••••••••••••••••••••••...... $110
l!'ebruary ••••••.••••••••••••••••••••••.••••••.•..•••••..••.•..••••.. 55
March . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • . • . . . • . . . 55
April •••••••••••••••••••••••••••••••••••••••••••••.••..•••....••.... 60
)lay. • • • • • • • • • • • • • • • • • • . . • • • • • • • • • • • • . • . • • • . • . . • . • • • . . • • • • • • . . . • • • . . 65
•June ............................................................... 65

00 steady.
00 steady.
00 steady
OOsteady.
00 steady .
00 steady.
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.J u] y .••••..•••••.•·• -. . . . • • • . • . • . • • . . . . • • • • • • • • . . • . • . . • . • • . . ..•.•••.. $52 50 to $55 0

g:tt~~ b~~-- ~ ~ ~ -_: -_ -_ ~: -_ ~ ~ ~ -_:: ~- -_ ~ -_::: -_::::: ~::: ~:::::: _-::::::::::: _- ~:: _- ~g ~g =~=:~;:
October .........................•...............••................. 52 50 steady.
November ...................................•............••...•.... 52 50 steady.
December ...................•...............................•...... 52 50 steady.

The stock of pig-iron on hand January 1, 1873, was 8,571 tons-7,463
tons soft, and 1,108 tons white-almost 3,000 tons in excess of the
amount on hand at the same period last year. Shipments at present on
t he way will foot up nearly 3,000 tons, which, added to the supplies on
hand, leaves little room for further shipments at present. Stock of pig-iron
on hand January 1, 1872, 5,637 tons; importations of pig-iron for the
year 1872, soft, 12,238 tons; white, 930 tons-13,168 tons; total, 18,805
tons. Detailed account of stock on hand January 1, 1873: In importers' hands, Scotch soft, 2,985 tons; English white, 270; American
white, 190; in f(n:fnderymen's and jobbers' hands, Scotch soft, 4,478 ·
tons; English white, 548; American white, 100-8,571 tons; consumption of 1872, (white, 1,449; soft, 8, 785,) 10,234 tons. The above synopsi_,
shows the consumption of 1872 to be 2,275 tons less than 1871, and
the importations of the year to be 7,669 tons in excess of 1871. We do
not believe there has been any actual falling off in the iron consumption
during the year, but the use of all the old scrap-iron in the State
and on the coast has been very considerable, thus displacing so much
pig-iron; but now the whole Pacific slope has been scoured .for old
scrap-iron, and the accumulations of scores of years used up, so that iu
the future there will be nothing to fall back upon, and the consumption
of 1873 will show a large increase. The stock of tin-plate, sheet-zinc,
&c., is light for the season.
GUNPOWDER.
Imports :

Eastern, kegs ...•.•....•....••• ·----·.........................
Eastern, cases ..•......••...•.••.••••.... ! • • • • • • • • • • • • • • • • • • • • • •
Eastern, packages...... • • . • • • • • • • • • • • • • • . . • . • . • • • . • • . • • . • . • . . .

1871.

1 87~ .

37,120
3, 575
830

32,36

g:m~~~l:: :::e~------------ ·.:-_-_:-. -_-_._._ ~: -.-.._._:·_._._:-_-_: ~--- -.-. -_-_ ·:. -_-_::::: ~: 10~; ~~~
Exports:

l{egs .......•... - .. - • . .•..•.•.••••••••• - - - ••• - - - • - - • • -· · - -· -- Cases .......••...••••...••••••.••...••.••..•..•.••...........•

4,0ou

12~, 9:-~t

2, Oi:.>

1871.

1872.

6,509
275

5,51!)

-t:H

Specified on the way :
December 31.

1871.

Kegs ..............•....•......•.•• - ••• - • - -- • - ••• - ••• - • • ·- -- -•
Packages • . • • • . • . • • • . . • . • • • • • • . • • . • • . •• • • • • • . • . . • • • . . • . . . • • . . • 11, 361

181:!.

9, ~tj:-3

The competition between California and eastern blasting, &c., is
continued, prices uniform at $3 per keg. The California Powder \Vork ~
made, in 1872, 120,000 kegs blasting and 15,000 packages sporting. The
Hazard and Dupont companies decline to make any exhibit. The Gian.t
Powder Company report th.e ir product at 50,000 pounds monthly during
1872, making two qualities-No. 1 at $1, and No. 2 at .50 cents per
pound-having a market for the same in all the States and Territories east
of the great rivers, 1\Iexico, British Columbia, and the Sandwich Islands.
The business was inaugurated in 1868, and th~ sales have each year
increased over 100 per cent. The company owns the patent-right for
the whole United States, and supplies the Eastern States from it"
works in New Jersey.
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Highest and lowest prices of rnining
fFrom the San Fran

~ame

of company.

January.

February.

i~~

~

~

~:

rn

April.

l\farch.

~

~

j

~

j

$5 25
2 00

$7 50
40 50

$5 25
29 00

i

~

May.

~

j

~

en

~

~

$5 25
170 00

$2 Oi
40 00

- - - - - - - 1 - - -i- - - - - - - - - - - - - - - - - - - ,

Alps .........•...•.•••............... $8 00
Alpha .................. $30 00 $14 00 53 QO

!~~~~c~~-F-1~is- ::::::::: ::::::: ::.:::: ·i7 ·66. ·1 i ·oo · 1~ ~g

$6 12t $5 00
240 00 42 50

gg ...

1i
24 ·oo· ·i4 ·so· · · ·22·5o· .. i3.5o·
Arizona and Utah....... .. . .... .. . . ... 6 00
3 00
5 00
2 50
12 00
3 12~
6 00
l 75
AdamsHi!l ........................... 400
350
400
200
500
300
400
200
Amador ....................... 287 00 327 00 303 GO S:.SO 00 280 00
300 00 300 00 .. : ............. .
American Flat....................................................................
4 00
4 00
Amazon ..................................................................•. .. .. .. . . ............... .
Buckeye . .. • .. • • .. .. . .. 3 50
3 00
5 00
3 25
6 25
4 00
14 50
8 50
12 00
2 OD
Bacon .. .. . .. .. .. .. .. .. . .. . .. .. . .. . . .. .. . .. .. .. .. .. . 40 00 40 00
95 00 40 00
90 00
45 00
Baltimore................................... ....... 2 00
~ 00
9 00
2 00
7 50
1 75
Baltimore America~..... . .. .. . . . . .. .. . . .. .. . . . . . .. .. .. .. .. . . .. .. ..
9 50
6 50
12 00
2 00
Belcher ................. 455 00
6 50 775 00 597 00 645 00 510 00 1, 525 00 645 00 1, 400 00 675 00
Bell~vue . .. .. • .. .. .. • .. . .. . .. . . . .. .. . 22 50 13 00 22 00 16 00
18 00
6 CO
9 50
5 00
Bowery .......... .'...................... ::. .. .. .. • .. 19 00
8 00
15 00 12 00
12 00
3 75
Bullion........................................................... 100 00 100 00
50 00
50 00
Bowers..........................................................
45 00 30 00
25 00
8 00
Belmont....................... . ...... ....... ....... ....... . ......
13 00 11 00
11 00
5 56
Best & Belcher ................................................................................. ..
Caledonia .. . .. • .. .. .. . . .. .. .. . . . .. . .. 21 00 10 00 21 00
9 00
145 00 18 00
125 00
55 00
Calaveras..................... ....... ........ ...... ......
6 00
5 00
5 50
5 00
Chapman............... ....... . ..... . ....... . ...... 5 00
4 00
3 00
3 00 .............. ..
Chollar Potosi . • • • . . . . . . 48 00 33 50 86 00 47 50 73 00 52 00
380 00 65 50
275 00
70 00
Crown Point. ........... 6~0 00 450 00 800 00 640 00 900 00 660 00 I, 500 00 990 00 1, 825 00 100 00
Consolidated Virginia... 27 00 16 00 55 00 21 00 47 00 30 00
160 00 45 50
128 00
20 00
Confidence ............. 15 00 15 00 40 OU 40 00 ....... ....... 185 00 70 00
205 00
70 00
Consolidated Chloride .......................................................... .'.................. .
Consolidated
Silver
Wedge........................................... 1 85
80 ............... . ............... ..
20 00
3 75
Central............................................. ....... .......
40 00 10 00
10 00
3 00
Central No.2 .................................................................... .
5
00
5 ou
Chief of the H:Il. ............................................................... .
5 00
2 00
Cook & Geyer .......... · .. . . .. . . . .. . . . .. .. .. . . . .. . .. .. ........................... .
3 50
3 50
Condor ......•................................... _................. _.... __ ....... .
10 00
10 00
Consolidated Gold Hill ........................................................... .
Cottonwood Creek Gold
Mining Company . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 00
5 50
5 50
5 50
Daney .. .. .. . .. . .. . . .. . 7 50
2 75
3 00
1 Bit 4 00
2 00
9 75
3 25
6 50
2 50
Dardanelles .. .. .. .. .. .. . .. .. . . .. .. . .. . . . . .. . . . .. .. . . .. . .. . . . . . .. .
21 00 20 00
20 00
3 00
Eclipse...........................................................
25 00 16 00
21 uO
5 50
Eureka ................ 23 00 17 50 21 00 16 75 23 00 15 00
JS 50 16 00
20 00
15 00 I
Eureka Consolidated.... 26 75 23 00 27 50 23 00 30 00 22 37Jr
41 00 26 25
36 00
25 50

~::~~~u~~1 ~:::::~::::::

:~::::: ·2o·oo· ·io.oo· ·i9-oo· ·i5.oo~ ---9o.iio·

:::::::
Excelsior ............................
Flowery ........................ . ....
Francis.......... .. .. .. .. .. .. . . .. . . ..
Globe......................... . . .....
Gould & Curry ......... 140 00 107 00
Gold Ilill Quartz . .. . . . . . .. . . .. . .. . .. .

19 00
103 00
.. .. .. .
5 00
350 00
19 00

10 50
86 00
. .. .. . .
3 00
113 00
19 00

100 00
..... ..
5 00
5 25
250 00
. .. .. . .

·--aa·ao·

11 oo
--24-oo·t
15 00
160 00 19 50
16 00
11 00 I
...... . .... .. ... .......
3 00
3 Ou
5 00 . . . . .. . . . . .. .. ..
5 00
2 00 ·
2 00
14 00
3 25
7 50
1 50 1
164 00
560 00 245 00
510 00
90 00 1
. . . .. . . . .. .. .. . . . .. . .. . .. ............... 1

g~fi~r-~~-~~~."::::::::::: ::::::: ::::::: ----~~- ----~~- ---~~- -- - -~~- ------~~- - ---~~-

Golden Chariot ......... 28 00 13 50 18 00 11 50 23 00 12 00
Hale & Norcro~s ........ 199 00 134 CO 315 00 1<i5 00 350 00 237 00
Hidden •rreasure Con-

H~~l:~!t~~-:::::::::::::

:::~::· --~-25" ""3'2~·

:::::::
H.nbn & Hunt .......... 19 75 14 00 18 00 13 00
Hermes................ . ...... ....... ....... ..... ..
Highland Chief................ ....... ....... .......
Ida Ell more . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Imper!al ............... 72 50 40 CO 130 00 57 00
Independent............ 3 75
3 00 15 00
3 00
Ingomar............... ...... . ...... . ...... . ...... .
Ivanhoe ...... ,....................................

~~fi~s~~_-_-_-_-_·_-_-::::::::: 1~ ~g

! gg

25 00 16 00
750 GO 315 00

gg

2
16 50
380 00

~g

2
j
11 00
70 00 1
1

:::::~::: l~b ~g

3 75 '"3'50" ::::·:::: :::::::
I
5 00
1 75
2 75
1 62~
7 00
J 00 ;
5 00
5 00 .................... - ... .
...... .
..... .... ..... .
28 00
5 00
15 00 11 00
28 00 1:3 00
2:J 00
17 00
156 00 85 00
480 00 162 00
425 00 200 00
JO 00
6 25
7 25
:-! 50
3 75
11 00
4 25
3 25
4 00
2 50
3 00
7 001
.. .. i.is· --.-- 5.
5 00 ........

1~ 6~t ~ gg ~ gg

gg

7
Justice....... ... ....... 4 75
2 00
5 00
4 00 10 50
5 00
Rontuck ............... 205 00 143 00 280 00 190 00 2Y5 00 220 00
Knickerbocker . .. . .. .. . . .. .. .. . .. .. .. 3 50
2 00
2 75
2 0(1
Lehigh.......... .•.••. ....... . ...... ....... . ...... ....... . .... ..
LillianHall............. ....... ....... 2 25
1 50
1 50
1 25
Lady Bryan ............................................... ,. ......

26
47
610
16
2
1
!l

6

2~ ~g - --~-~~-

00
7 25
50
7 00
:3:5 00
1 00
00 270 00
700 00
2 50
00
2 25
14 50
1 00
87~ 2 6:.>} ··-·· ... . 18 00
37~ l 00
1 00 ....... .
uu· 5 00
8 CO
13 00 1
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1wcks for the past twelt·e months.
cisco Stock Report.]
July.

June.
~

~

;

.:>

.g
iii

0

H

$3 50
60 00

$3 50
30 00

August.

i

QQ

Q)

.atlD

~

~

H

$4 50
80 00

$2 50
27 00

i

.atlD
~

September.

~

~
0

+>
QQ
.:>

~

+>
QQ

iii

0

H

~
~

$5 oo
47 50

$4 oo
33 00

$6 oo
60 00

,.<:l
bO

~

$4 62~ $4 oo
66 00 35 00

October.

;

November.

..

Q)

.:>

1'::
0

H

i

~

~

~

.atlD

December.

~

<I>

.a
tlD

I':
0

:E

i;::
0
~

$4 12t $o 50 $3 75 $5 oo $3 ;;o
32 50 58 00 44 00 50 00 37 00

···2i ·oo· ·i5 ·aa· ... 24·25· ·is· 25· ·27·5o· ·i6·oo· ·2o·oo· .. 6.5o· ·2o· oo· ·i3"i2! ·i4· oo .. 9.oo .. 9. 5o .. 6. oo
2 50
60
2 75
80
2 00
90 190 00
75
2 25
1 25 3 62t 1 62!; 2 00 1 12t
4 00
2 50
3 50
2 75
3 00
1 75
2 25
1 25
1 50
1 25
1 25 1 00
75
50
.. ... .. • • .. • .. . . .. • . .. • .. . .. .. .. .. .. . .. .. .. . . . .. .. • .. . .. .. • • 10 12~ 5 12t ...................... ..
......... ....... ......... ....... 1 75
1 75 ................................................... .

.... 4.5o· .. 2.5o·
40
5
2
1, 120
4
8

~

00 40 00
95
4
00
1 12t
00
2 00
2
00 650 00 1, 100
00
2 00
3
50
2 00
3

gg

~

gg .. 3.75· .. i.75...2.75· .. 2.75· .. 3.iiii... 2.oo· ·2-37! ···87! .. 3.iio ·2·37i

00 20 00 Bl 00
00
1 75 .. • • . ..
50
1 25 . .. . . . .
00 108 00 132 00
50
2 50
7 12~
50
2 50
3 00

50 00
. .. .. ..
. .. .. ..
100 00
2 50
2 25

50 00
.. • • .. •
.. . .. ..
114 00
3 00
3 50

50 00 60 00
• .. .. .. 2 75
. .. .. .. 3 75
85 00 118 00
2 25
2 50
1 25
2 00

60
2
1
75
2
1

00 65 00 9 00 ........... .
75 . .. • .. .. .............. .
87! 3 00 1 75 2 37! 1 25
00 119 00 93 50 107 00 81 50
00
3 00 2 50 1 00 1 00
00 2 12! 1 'i5 1 75
80

.... 9.oo· --2·oo· ... i-i·oo· --6-oo· "i6·oo· ·i3·25· .............. ·i5.oo· -i4.oo· :::::: :::::: :::::: ::::::
1 25
4 oo
8 5o
6 25
1 81t 6 oo · · 8·5o· ··5·5o· 6 oo
4 75
5 2s 4 oo 5 5o 4 75
8 00
7 00
7 00
6 50
8 25
6 6:.2t 6 50
6_ 00 8 12i 6 00 6 25 5 00
...57-oo· ·29-oo 10 oo 40 oo 12 oo 35 5o 48 oo 28 5o 41 5P 19 oo 36 oo 25 oo 29 75 20 2-5
·---~-~- --~-~~~ gg ~ gg .. 2.5o· .. i.oo· .. 2.oo· .. i.oo· .. i.so· .. i.i2i .. 2.oo .. i.oo .. i.5o .... 75
122
200
:l3
5

00 75 00
00 107 00
00 15 00
00
4 50

126
172
45
15

00 102 00 99 00 62 00 75 50 61 00 72 00
00 142 00 146 00 108 00 143 00 102 00 128 00
00 21 00 44 00 21 00 75 00 23 50 75 00
00
5 50 13 50
7 75 11 00
7 25 15 00

50
75
49
9

00 77 00 60
00 131 00 102
00 86 00 43
25 14 00 11

00 77
00 110
00 66
25 12

00
00
00
75

44 00
87 00
42 00
10 Oi}

ig

6i~

::::,:~: ;;:;;;: :::;i:~: ::;:i;: :;;:,; :;i:~. :;;:~ ·:;:; : :;i:~: ·:~:~: ::;:~ ::;:~~::::~ :-;:~
ggg

3 75

~ gg

2 75

.... ~.:~.
--~-~~6 50
3 50

1~ gg

3 12t

~b!

~~~

4
13
2 12t 3 50

~g .:~-~~- --~-~~- -~-~~~ --~-~~,

6
1 50

1 75

50

1 87t

87!

5
3
1 00
50

~~~~: ~~~~ :~~~~:: ----~-~~- --~-~~- --~-~~- --~-~~- --~-~~- --~-~~- --~-~~- --~-~~- --~-~~ --~-~l-~-~~ --~-~

3 25
2 00
6 00
5 00
8 00
4 12i
17 00 16 00
30 00 27 00
• • • .. • • • • . .. .. ..

2
7
14
17
29
19

75
1 75
00
5 uo
50
4 00
12i 16 00
75 22 00
25
9 00

2 75

1 50

1 62t

1 00

2 00

1 00

1 50

87 ~

.. . • • • . . .. • .. • .. . • •• . . . . . • •• . •• • •• . . •• • •• . .. .....•••.
19 5(} 10 00
16 00 15 00
23 31~ 19 00
17 62! 8 00

1:1
16
22
11

00
00
50
50

10
10
18
5

00

00
00
00

12
16
23
10

-1-.....75 .. ....50

37t 9 00 11 25 9 75 10 00 9 00
50 l4 00 16 00 lO 00 17 00 2 5l)
00 17 00 17 00 23 001 19 00 11 75
37i 6 00 10 50 8 6:1~ 9 621 6 50

:::~~:~: ::~:;~: :::~~:~~: :~~:~~: :~1:~~: -~~:~~: :~~:~~: :~~:~~: :~~:~~: :~~:~: :::;~: :~::::]:~:~:: ::;::!
:::;;::: ::;:: :::;;:~: ::i:;; :;;:~ :~:~: :;:i :;;:~: ~:ii: :~:~: ;;:~: ;;:~t:~: ::;:;;
3 12! 1 25
205 00 130 00

81 00

50 00

3 75
1 00
2 00
1 75
2 00
50 . 1 62!25 2 12! 1 75 3 25
75
220 00 166 00 181 00 125 00 265 00 135 00 200 00 J33 00 250 ou 193 00 210 00 153 00

106 00

68 00

89 00

55 00

80 00

20 00

88 00

14 50

12 50

10 00

68 00 96 00 75 00 91 00

66 O:J

::::;:;;: ::;:;~ :::;:~; :~:~: :~:;;, ::;:;;. :;:~~: :~:~ ::;:;; :;:;;: ;:;;; :~:;;:!:;:;;: ;:;;;
................................ 11 50

1~
8
1
1
1

gg

1g gg

2~

bg

1~

;g

4

87~

7 25 17 00

9 00 115 50

10 00

·i7.oo· ·i2-5o· ·15.5o· ·io.5o· ·i3.oo· --7·oo· ·7·75· i2.oo· i3.75. --9-o)

50
4 00
J6 50
4 62t 1:3 25
7
50
2 00
1 ou
1 50
1
25
75
3 00
75
2 50
1
00 ......... ---.... .. •.• -- .. • . . ..
80
75
1 oo
75
85
9 00
5 00
8 00
6 25
6 00
4
12 00
8 00
23 00
8 25 16 50
9
370 00 160 00
330 00 270 00 300 00 240

75
00
00
75
75
00
00

10 50
6
1 00
2 25
1
3 00
1
70
6 50
5
12 00
7
260 00 200

00 11 62! 5
50
53
50
1 75
1
621 3 00
1
50
70
00
7 62~ 5
00
8 25- 5
00 280 00 200

25 12 25 9 25,10 37~
50
80
25 .. . . . .
00 2 12~
6~l 1 87~
00 2 25
62~ 1 1 00
50
53
40
40
00 5 62i 3 25 9 75
00 9 75 7 00 5 J7,!
00 230 00 190 00170 00

I

7 00
.. .•..
1 00
0l
40
2 Ocl
2 75
135 00

.... ~ -~- --~.:~ ....:~. ~~- --~- :~. --~-~~- --~-~~- ..:. ~~- --~. ~~- --~-~~- --~. ~~. -~-~~- -~-~~-1-~-~~- .. ~-:~

• • • . . • • • . . .. .. . • .. • -- . . .. .. . . . .. 1 00
90
90 .. .. . . • 1 00
1 00 1 00
90
......... ....... ......... ...•.•. ....... ....... .•••••. ....... ....... ....... ..•••. ......

50
50

50
50
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MINES .AND )liNING WEST OF THE ROCKY MOUNTAINS.
Highest and lowest price of mining stock&

Name of company,

January,

February.

~
G)

....
"'

-§,

i~

6i

..:I

0

G)

~

~

~
G)
js;
0

March.

i

-§,

fil

~

~0

April.

"'
.a
t:o
G)

May.
~

~

0
~

-:;{

.a"'t:o

..;
~

0

iil
...::l
--- --- --- - - - - - - - - --..:I

..:I

6i

Mammoth . • • • • • • • • • • • • . $0 55 $0 40 $0 70 $0 40 $0 80 $0 65
$1 10 $0 60
$2 25
Mahogany • • • • • • . • • • • • . 24 00 15 00 15 50
9 00 18 00
9 50
23 00 15 50
28 50
Maxwell ..••••••••.•••...••••..••••..•••••.....•.•.........•••••.•••....•....... . •••..••. ""$2"56'
Meadow Valley .•••..••. 26 00 16 00 19 00 15 50 24 00 17 50
27 50 16 50
18 00
:Meadow Valley, west
extension .•••••.••••.•••••••.•••••..••••••.•••••..•••••..•••••..••...••...••••..••..•••...•.....
Mineral Hill •••••..••••..••••...•••••.........•....................••..............................
Minnesota • • • . . • . . • • • • . . • • • • • . . . • • • • . 4 25
2 50
4 25
3 00
5 75
3 50
4 75
4 00
Metropolitan Mill and
Mining Company..... .•••••. .•••••. 1 371
60 ••••••.•••••• . ••••.•••..•••••.••••••••..•••.••.
Mount Jefferson . . . • . • • . . • • • • • . . . • . • • . . • •• • • . . • ••• • . 2 50
1 00 • • • • • • • • . . •• • •• . . • • . . • • • .
65

~~~~; ~~~-~~:~~::::: ::::::: ::::::: ::::::: ::::::: .-~-~~- .. :.~~-

····5 ·aa· ··4-aa· ····5· ao· ···2·oo·

Mocking-bird.......... .•••••. .•••••. 2 50
1 50
7 00
3 00
8 25
6 00 .••..•••.
2 00
~orth Oro Fino .••.••••..•••••...••••..•••....•••....••.....•••...••••.••...••••. . .••.......••.....
~oonday .••••• •••.••••. .•.•••. .••••••
50
50
75
75
80
60
90
21
~evada Butte ••.••..••..•••••..•••••..•••••..••••...••••...•••••..••..•....••.....••..•....••.....
New York Consolidated . .•••••. .•••••. .•••••. ..••••. .•••••. ••••••.
12 00 10 00
10 00 .••.....
~ewark....... •• • • . • • • . . • •• • • . . • ••• • . . . • • • • . . •• • • • . . . • . • • . . • •• • . . · 15 00
15 00
16 50
10 00
Occidental • • • • • • • • • • • • . . . • • • . . . . . • • • . . • • . . . . . • . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . • • • . . • • . . . . . . . •......
Ophir . • • • . • . • • • • . . . . . • . 65 00 37 00 125 00 53 00 98 00 35 00
140 00 69 00
123 00
49 00
Oakville Quartz Mining
1
3 12!
or?;i~~a~~d~~·T;~~~;;~
~ ~g
~~ ~ ~g
!I 50
Overman............... 53 00 30 00 75 00 41 00 66 00 46 00
270 00 65 00
205 00
50
Phenix . • . • • • • • • • • • . • • • . 6 00
4 50
6 00
4 00
5 25
4 00
5 25
4 00
5 25
100
Peter Walter........... ..•• .• . .•••.•. 4 00
3 00
6 00
6 00
3 00
3 00
75
Pioche ••••.••••....•••. 14 50
9 25
4 00 10 00 19 00 11 00
19 00 14 50
17 00
1 25
Pictou.................. . • • • • • . . •• • . • . . • • • • • . . • • . • • . . •• • • • . . . . . . • .
3 50
3 00
2 50
200
Phil. Sheridan . • • • • • • • • . . • • • • • . . • • • • • . . • • • • . . . • . . • • . . • • • • . . . • • • • • . . • • . . • . . . . • . . • . .
3 50
Peavine . . • . . . . . • • . . . . • . . • • • • • . . • • • • • . . . . . . . . . • . • . . . . . . . . . . . • • • . . .
1 50
1 00
1 00
P10che,West Extension.. .•••••. .•.• .• . 2 50
2 50
4 00
4 00
4 00
3 50
1 50
4 00
Page & Panaca......... . •• • • • . . • • . . • . 3 75
2 37§ 2 37! 1 75
3 25
l 00
3 00 •••.•••.
Pau.per .....•...••..•••....•... ·•···•· ······ · ··••·· · ··•••· · ·•·•·· · ·•······· ······ · •••······ ········
Raymond & Ely .•.••••. 120 00 83 50 140 00 108 00 139 00 124 00
132 00 103 00
137 00 100 00
Rising Star............. .•••••. .•.•••. .•••••. .•••••. .•••••. .•••••. .••... .• . .•..... •••. ..... 15 00
Rock Island . • • • • • . • . . • . . . . • . • . . . • • • . . . . • . . . . . • . . . . . . . . . . . . . • • • • • .
5 25
5 00
5 00
5 00
avage.... . . . . . • . . . • • • . 70 00 48 50 310 00 61 50 260 00 205 00
725 00 240 00
595 00
, egregated Belcher . • • • . 65 00 32 50 81 00 · 50 00 75 00 50 00
290 00 74 00
200 00
Sierra Nevada.......... 28 00 23 00 35 00 21 00 35 00 24 00
59 00 29 00
50 00
ilver Hill.............. .••••.. ....... 2 00
1 50
6 00
3 00
20 00 17 00
15 00
20 00
ilver Wave .•••••..•••..•••••..•••••..••••...•.•.• , .•••••. .• •• . . .
3 50
3 25 •••..•••.
2 75
ilverVault .•.•.....•••.•••••..•••••..•••.•...........•......... . .••...•...•..•...••..••..
3 00
• ilverPeak . ............ ..••••. .•••••. .••..•. .•••••. 8 00
3 00
7 50
6 75
2 00
Saint Patrick Gold Min·
ing Company .•.•••••. 46 00 46 00 30 00 16 Ot 21 00 20 00
25 00 20 00
20 00
2 00
Star Consolidated....... . •. . . . . ..• . • • . .••••.. .••• .• . . .•• . . . .••• •• .
3 50
3 00
6 00
5 00
Starlight ••...•.•••..••..•••••....••. t . • • • • • . . • • • • • . . • • • • • . . • • • • • • • • • • . • • • • . • • • • • .
3 12t 3 00
o;;aint Lawrence .•• .:..... .•••••. ...•... .••..•. .... •• . ...•.•. ...•••. ..... •••. .••••• .
3 25
igler . • • • • . . . • • • • • • • • • . . • . • . . . . . • . . . . • . . . . . . • . . . . . .. . . .. . . . . . . . . . . . . . . • .. . • . • . . .
3 00
Succor .. . . . .. • • .. • . . • • . 5 621 3 25
9 00
3 62! 6 25
4 62r
13 00
5 00
8 00
600
South Chariot .... •• . ••. .••• .• . .•••••. 4 12! 2 25 20 00
2 25
5 25
3 50
4 50
1 50
7 00
5 00
Senator................ .••••.. .•••••. ..•••.. ..•••.. ....... .•••... ..•.• •••. .......
6 00
1 75
South Overman........ ...••.. .... •. . .••••.. ....... .....•. ..•..•. ...... ••. ....•..
1 75
Spring Mount.......... ...••.. .•••••. ..••••. ....... .....•. .•••... ......•.. .......
5 00
4 00
'l'rench................. .•••••. ...•.•. ....... ....... ....... .•.... .
23 00 18 00
19 00
2 50
Taylor .....•••..........•...•..•••.•. 2 25
2 25
3 12! 3 00
3 25
2 50
l 75 ....... .
U nion :Mill and Mining . ............................ . ............................................. .
U nion Consolidated......................... .•••••. .•• . ••. .•.••.. .•....•.. .•.....
6 50
2 75
1J tah................... ....... ..•••.. ..••.•. ....... ....... .......
14 00
8 00
10 00
5 50
Virginia................ ....... ....... 3 50
3 00
6 00
2 00 ... :..... ...... . .........
9 87i
Virtue.................. 5 75 ' 5 50
6 00
4 50 11 00
6 00
10 50 .......
4 00
'VashingtonandCreole.. ....... ....... ....... ....... 7 25
5 00
7 50
5 00
6 75
5 00
'Var Eagle ...................................................... , ......... ...... .
9 00 ....... .
Ward Beecher.......... ....... ....... 8 00
5 50
8 00
5 50
13 00
6 50
10 00 ....... .
Wellington ................... . ..................... 5 50
4 00
6 00
4 75
5 25 ....... .
Woodville ........................................................................................ .
Yellow Jacket .......................................................·............................ ..
Yule Gravel............ 69 50 60 00 91 00 61 OU 88 00 71 00
300 00 82 50
325 00 100 00

··a-75... 6.25'

~~~i~~~!~a_::~:::::::

1ggg

1g
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MISCELLANEOUS.
for the past twelve months.-Continued.
July.

June.

"'"'
53

"'
~
0

.0

l:dJ

H

$1 75
24 oo
•• •· · •••·
16 00

..,.•
"'"'
.0
l:dJ

s

Augu st.
~

~
0

..::1

"'"'

.0
l:dJ

~

S eptember.

October.

"'"'

"'l:dJ"'

~

~

~

.0

..::1

E3

..::1

~
~

0

~
0

"'

~

~0

..::1

November.
~

~

"'l:dJ

"'~

.0

s

0

..::1

December.

~

"'

~

..::1

~

~

0

$0 50
$2 50 $1 00 $0 50 $0 50 $0 60 $0 35 $0 35 $0 35 $0 50 $0 25 $0 60 $0 30
11 oo
1 oo
45 16 50 n 50 12 5o
5 oo
9 25
5 or!
oo s sn 12 oo s oo
·•••·•·
22 00 13 00 ······ · ............. . ....... . ................................... .
14 50 . • • . .. • • . .. • • • • . 31 00 15 75 34 75 19 25 30 00 :;!3 25 27 50 20 00 20 00 17 00

w

20 00

15 00 ................................................................. .

.... 2.5o· ··i· 25· ::::::::: ::::::: ··2·oo· .. i. oo· .. i.25 ..... 5o· .. i. 5o· ····87~ ·i-i2~ ... 5o· ·i-75- ... 5o·
•• •..• ".. . .. .. ..

2 75
2 00 ..................... - .. .. .. . .. .. • . . .. • • .. .. • • .. .. .. . . ..... • .. .. ... .
1 00 ....................... . ........................................................ ..
1 00
1 ()O .................................. . ...... . ....................... .
. ... . ....................................................... 100
100 ...................... ..
3 00
1 00 • • • . . .. .. .. .. .. . 2 12i 2 00
2 12! 1 25 . .. • .. . . . • .. . . . • .. .. . • .. • .
15
15
3 00
2 00 ..................... . ............. . ............................. .
. ........ .......
.. • .. • • • . .. .. • ..
3 00
3 00 .. .. • • . . • .. .. .
21 .. .. • ..
25
25
35
05
60
35
.. ....... .......
20
10 ................................................................. .
1 00 .. • . .. .. . .. • .. .. 2 00
3 00
1 00
1 50
1 00
1 25
90 2 50 1 00 2 00 1 50
5 00
3 00
1 37-§; 1 00
5 12:\- 7 12i 9 00
4 50
7 25
3 50 6 50 4 00 4 25 2 50
... .. .. .. ...... .
2 50
2 25
2 00
1 62! 3 00
1 50
1 50
1 50 2 50 ] 07k 2 00 1 75
4 00
4 00 46 00 33 00 78 00 34 00 76 00 50 00 63 50 49 50 54 00 34 00
38 00 21 00
1 00

.. ....... .......

• • .. .. • .. . .. .. . .
56 00 31 00
13 50
9 00
3 50
3 ~0
93 00 58 00
11 00
6 25
4 50
3 87i 110 00 74 00
50
5 00
3 50
50
16 00 13 00 .............. . .
30
25
49 50 15 50
25
25
75
75
1 50
1 50
1 00
1 00
1 50
40
2 50
2 00
1 75
1 50
• • • .. • • • . .. • .. ..
2 37! 1 50

.. . • .. .
6 50
87 50
5 00
.. . . . . .
36 50
. • • .. ..
1 12t
1 37k
2 ()0
2 73
2 00

.. .. .. .
4 2.3
65 00
4 12t
.. .. .. .
27 62~
.. • • .. .
75
1 12t
1 12t
2 00
2 00

. .. . • . .
6 50
75 00
4 00
.. .. .. .
31 50
50
75
1 33i
5 50
3 62t
2 00

.. .. . . .
4 25
57 00
3 87t
.. .. . . .
17 50
.. • • • • .
. .. • .. .

. .. • .. .
5 50
95 00
4 50
. . .. . . .
18 00
35
.. .. . ..
9{)
1 00
3 371 5 25
2 00
2 62t
2 00
3 00

.. .. .. .
2 75
46 00
2 00
. .. • .. .
14 00
20
.. • .. . .
50
4 25
1 87t
1 50

4 00 .. • • ..
6 37t 3 00
82 50 70 00
4 50 2 25
. .. . . . .. .. ..
17 00 9 00
50
35
.. . .. . .. .. ..
1 25
55
2 00 . . . . . .
2 75 2 00
............

. .. • . . . .....
5 00 4 00
79 00 55 00
3 00 l 75
.. . .. . .. ....
ll 00 7 00
50
25
25
25
1 50
65
1 75 1 50
4 50 2 00
. ......... ..

::~~~:~~: ~~;:~~: ::~~:~~: ~~;:~~: ~;~:~~: ~~~:~~: ~~~:~~: ~~~:~~: ~~~=~~: ~~~=~~: ~:\~~~::.:: ~~~:~~ :;~:~~

li:J 00
107 00
19 00
7 50
• • • .. .. ..

122 00 ................ 170 00
52 00
226 00 130 00 126 00
1.4 00
1::l0 00 82 00 16 37~
& 00
19 00 15 50
7 25
.. • • .. .
9 00
6 00 .. . . • • .

85 00 153 00
75 00 !H 00
11 00 18 00
5 00
9 50
. .. • .. .
50

84
63
13
1

00 113 00
00 87 00
00 18 75
00
9 75
50 .. .. • • .

79 00 110 00 73 00 88 00 55 00
49 00 90 00 70 00 80 00 57 50
14 00 l7 00 14 50 15 75 13 50
6 50 9 75 1 62! 8 75 7 00
.. ............................ .

::::::::: ::::::: ::::::::: ::::::: ::::::: ::::::: .. 4. oo- ...... · .. 6. 5o- · ·5·25 · ·7· i2~ ·2· 5o· ·3-oo· "62i.
10 00
5 00 . .. • . • • • . . .. .. . . .. . . . . . . • .. . . . 12 50 12 00 .. .. • • . .. .. • . . 5 00 .. . . .. . ..... . ... ..
3 00
1 25 ......... ....... 1 37! 1 00
75
50
50
40 ................. . .... ..
• .. . . • • • . .. .. .. .
1 50
75 .................... - .. .. .. . 1 00
1 00 .. .. .. .. .. . . .. .. .. .. .. ..

....5· 25 · .. 3. 5o· ::::::::: ::::::: .. 5.oo· .. 4.oo- ..4. 5o· .. 3· oo· .. 4. 5o-.. 2·5o· ·4·5o· ·3· oo· ·i-25- ·i. oo·
6 50
2 75
.. ....... .......

5 12t
3 87t

3 75
2 50
1 25
2 00
1 6;!t 3 00
1 25 1 75 1 00
75
50
3 12i ..................... . ............................... . .......... ..

:: ::~:~: ::~:~~~ ::::::~6: ::::~~: ::~:~~~ ::~:~~~ --rg~~ ::::~~: ::~:~~~ ::~:~~: :i:~~: :::~~: -i·~r

·i·gg-

1 00
1 00 .. .. .. .. . .. . .. .. .. .... - .. .. .. . 1 75
1 25
1 75
1 50 l 50 .. .. ..
50
50
6 00
5 00
2 00
2 00 22 00 12 00 12 50 10 00 12 00 12 00 ...................... ..
. . .. . .... ...... .
18 00
8 00 ................................................................. .
. ........ ...... . ......... ....... .... . .. .... . .. ....... ....... ....... ....... ...... ...... 1 00 l 00
6 50
2 50 .. • .. .. .. • • • .. . 2 75
2 75
2 2!5
1 50
2 50
1 50 1 00 .. • .. . . .......... .
3 00
50
3 00
2 50 .. .. .. . .. • . .. . 3_ 00
2 25
3 50
3 00 .. • .. . .. • .. . .. ........ ..
.. ..............
400
300 ................................................................. .

::::::::: ::::::: :::::: =~: ::::::: --5-oo· .. 4. i2t .. 5.oo· .. 3.87~ .. 4. 37i ..3. 5o· ·3·25· ·i. 75· ·:3 ·5o· ·2·ao·
5 00
7 00

2 75
6 00

6 50
8 00

135 00

84 00

160 00

4 50
6 00
5 12! 7 25
6 50
7 25
5 00 4 50 2 50 1 00 1 00
7 00 ............ - ........................ - ...................... , ..... .

1

~:::~:~~: ::~~~~:1::::~:b~: ::~:~~:Iii~- ~~fgg· ~~g-~g- -~fgg· ~~f8g· -~rgg· l~5~0 ~r~~- ~~~6g~l ~figt

/

16 00

1 00

1 00 .. • . .. . .. .. .. .

1 62t

1 66!i 1 50 - ................ .

.

.
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MINES AND MINING WEST OF TILE ROCKY .dOUNTAH~S.

Quotations, dividends, and assessments upon stuck dealt in at the San Ji'rancisco Slo:.:k aila
Exchange Board.
[From the San Francisco Stock Report of January, 1873.]

"'"'
~

=
c::;2

Name of comp::u:y.

.g
'tl

p:s
CALIFOR~IA

,!;d

....

~=~

~8

s::1

...

....0

Q)

~

.... ~
o.s

... s
'S"'::=-~

....0

Q)

>:>.

....
Q)

§ .

s~

0~

p@

;:l'-

-=~

ai~

]

~

0

·--

.,.;

+'

,Q.

.. ..

E-t
z"'
z
E-t
-<
- -- --- ---- --0

~

.;,
'1::

§

..

:'S

0

~l

oa..

....

aj~

~;a

;:lCl

aa

CiS~

0~
E-t

::~

0~

"'.,
o':l

::

~

<I; ":I

MINES.

1,~co

1 ----~··:,:·

Alpine.............................
2
12,000
$2 50
$30,000
Amador •••.•..•.•. ----. -----. . . . . . .
I 8.">0
3, 700 . . . . . . . . 33 . • • . . . . . . . . . :p8u0, ·.-vO
Bellevue ...••.. .••.. .•. .... .. ......
6 20: 000
8, 000
2 25 . . ..
45,000 ........ .
Cederberg-..•.••......• --.---. . . • . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . l . . . . . . . . . . . .
12, 0110
Calaveras--·········---------............
1
3,200
20,000
50 ....
10,000 ......... .
Cottonwood Creek ..•...... -- .. ----- ...... ... . .. . . . . . . . .
20,000 ..................•..............
Eureka. ........................................ 1,680
20,000 . ....... 63 ........... . 1,754,000
l•'rancis .•.•..•...•....... .••. . ..... ......
2
16,000
1 75 ....
28,000 ......... .
1 . .......
24,000
10 . . . .
2, 400 ......... .
Gillis .••....••••..•..•..•.•••...••... ----.
Golden Eagle................. .... .. . ... . .
1
2, 375
10,000 ................................. .
Independent Gold Mining Co.. . . . . .. . . . . . .
2
1, 800
25, 000
90 . • . .
22, 500 ......... .
Keystone Quartz ----.. .•. .•• . ...•.. .... .. ..•••. 10,000 . •.. ...•.. . .•. . . . . 1 . ..... ••....
5, 000
Mount Auburn .•......••......•.....••....•........................................................
1\Iount Jefferson...... • . • . . . • . . . • . • . . . . . . .
3
1, 500
25, 000
65 . . . .
l 6, 750 .....•....
Norman ........................................................................................... .
Oakville Quartz ~lining Co ......................................................................... .
PeterWalter............... .. .••... ......
4
1,800
8,000
2 75
22,000
SaintPatrick Goldl\!iningCo. ...... ......
6 18,000
5,000
20 00
100,000
Tecumseh ......•....••••..•.............
1
3,0CO
30,000
25
7,500
YuleGravel.................. ..•••. ......
1
400
10,000
25
2,500
40,000
WASHOE l\liNES.

·---1 ~;.oco

Arizona and Utah-----·-----·............
2
1,!300
18,0CO
150
AlphaConsolidated ........•.. •$0 42 ......
5
300
6,000
22 00 •..
132,000
American Flat................ ..••.. . ... .. .••. . .
30,000 •....•..... : ........... .
1
Bacon M. & ~I. Co . ...... .... .•..•. ..•... ..•...
65
4, 000
. ...................•.....
Baltimore Consolidated...................
1 ••••.••.
54,000
50 ....
27,000 .....••...
Best&Belcher...............
5 ......
8
224
22,400
5 5il ....
1-.24,9(12 •.........
Belcher . • . . . . . . . • . . . . . . . . . . . .
75 $0 75~
8
1, 040
104, 000
6 35
8
G60, 400 2, 591, 120
Bowers ........................................................................................... .
Bullion...................................
45
2,500
25,000
75 08
1,802,000 ......... .
Buckeye.................................
6 ........
16,000
6 75 ....
108,000 ......•.. .
Caledonia.....................
23!
24
3
5,000
20,000
9 00 ....
180,000 ......•...
CentraL .••....•...•....••. --. ...•.. .••... . ... . .
150
10,800 ....•.........................•.• .
Central No.2 .•.•••..•••..•.•. ------........... .
100
20,000
. .......... .
Chollar-Potosi................
5H
52
3
2,800
28,000
16 50 3!l
41J2,000 3,080,001)
Contidence •..................
t
9
9
130
24,960
8 75
6
218,300
78,000
Consolidated Virginia.........
48~
50
12
1, 160
23, 600
11 84
27!l, GOO
Consolidated Gold Hill Quartz . .......••... 34.4 20,000 ................................. .
Cook& Geyer............................
1
1,600
24,000
50 ....
12,000
CrownPoint..................
91
92
21
600
100,000
6 28 25
623,370 3,198,000
Orown Point Ravine .............................................................................. ..
Daney .... .. . ... .. . ..........
! . ... ..
4
2, 000
24,000
4 00
2
96,000
56,000
Dardanelles.................................... 1,200
24,000 ........... .. .............•......

~~~i~-~:-.:: ::~ ::::::::::::::::

~t ···- 6i · -- io·

Exchequer...................
13t .•....
Flowery..................................

9
1

~g
400
3,600

g~~~~-&- a·t~;;i ::::::::::::::: --- i5~ ::::::

Hale&Norcro~s ......••......
Imperial.....................
Insurance . . . . . • . . . . . . . . . . • . . .
Jacob Little..................
Julia........................
Justice.......................
Kentu<:k ......•••..••••..•.•.
KnickPrbocker ..•.......•••..

if~~le~~r~::::::::::::::::::

;g;8,000
ggg ·--319 ·95·
·2i · ···- i9~?~5oo· · --7i3; 5oo
50 ....
15u,COO
......... .

30,000 .................................
.
1

1~ 1, 2co
~:
1, o;~: ~~g ~ 85 ......
38
4CO
16,000
6063 36
970,000 1,598,000
7i
8
14
184
1GO,OOO
6 70 30
670,000 1,067,500
3 . • . . . . . . . . . . 2, 000
30, 000 .•.......................•....•..
4~ .............................................................. .
4 .•....
12
2,000
30,000
8 37 ....
l6i,200 .......•..
8 ......
2 ........
21,000
300 ....
63,000 ........ .
9!10
7
95
2,000
65 00 3~
130,00D 11,252,0•.0
4~ ......
4
1,200
24,000
3 00 ... .
72,000 ........ .
2

ggg ·2i 7·oo· ·36 ·

3:826: sot)

:::::: :::::: :::::: --3:6oo· ---36:ooo·
:::::::: :::: ·---~~~~-~~~- ::::::::::
3,600
75
27,000 ~ --········

NewYorkConBolidated.......
H......
2
3,600
Occidental....................
H
2
5
800
Ophir........................
42
43
23
1,400
Overman.....................
57t .•....
23
1,200
Phil. Sheridan ...••. ... . .. . •• . ... . . . . .. . .. ...... 1, 200
Pictou........................ .... .. . ... . .
1
2, 000
~- . . . . . . . . . . . ._ . .
Rock. I~land .........••.............
Savage.......................
62
62~
7
800
Segregated Belcher . . . . . . . . • • .
62
62
14
ItO
Scn:.tor .•...• •... .• .... .• . .. .
H......
6 . . .. . .. .
1

10,000
16,800
12,800
24, UOO
30,000
24,000
16,000
6, 400
24,000

16 50
85 09
78 61

1
22

163,000
20,0\JO
1,429,600 1,3!)4,4 J
1,006,288 '·-· ·······

.•..•....•.. I ...••..• --

~~t ~~:

1

49
:
3:l 25
75 . - ..

... -~~f ~g

T~~ i~~~.: 6~&

212,800 , ......... .
12, 000 . -- .... --.
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MISCELLANEOUS.
Qnotations, dividends, and assessments upon stock,
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W.ASHOE l!HNES-Cont'd.

Sierra Nevada .......•.•..•.•. $0 13 $0 13t
36 .••••••.
Segregated Caledonia .••...••....•................•...•.
South Overman ...••••••...•....•...••....•......•.....
Sutro ....•••••••.•••.•••..••.•••....•••.....•....•..••.
Silver Hill....................
5~ .•.•...•............
Succor M. & M. Co............
3t .••••.
4
7, 600
Trench............................. .•••.. ..•...
20
Tyler........................ ..•••. ..•... ..•... 2, 200 '
Union Consolidated .•.•..•••. ..•... .•••..
1
803
Utah............................... .••...
1 ....... .
Woodville....................
41 .•••.. .•••.. 1,400
Yellow Jacket................
64~
65
14
1, 200

20,000 .•••.••. 11
10,000
24,000
24,000
54,000
22,800
5, 000
33,000
20,000
20,000
1 00 • • •
28,000
63 25 25
24,000

$500, 000

$10::!, 500

·--··so·:::: ·····io;ooo·
::::::::::
20, 000 .•••.••••.
1, 518, 000

2, 184, 000

WINNE~IUCCA.

Starlight..................... . ..• . . .•.. .. ......

6, 900

25,000 .•••.•...••..••••..••••. ··•••· .•••

PHILADELPHIA.

Belmont .••.•••..••...•.......

5

5t .•••.. ·••·•••· ········-· ·····-·· .••..••••. ••···· .•••.•••••

BELMONT.

:Murphy...................... ..••.. ...•.. ......

2, 000

60,000 .••..••..••. ·••••• .•.•...••..•••••

WHITE PINE.

General Lee.................. ..••.. ...•..
5
1, 000
Mammoth.................... ...•.. ......
11
1, 800
Noonday..................... .•••.. ...•..
11
1, 000
Original Hidden Treasure.....
6 .•••••
8
Silver Wave................. .•.•.. .•....
8
1, 600
Ward Beecher .............••........•••................

20,000
36,000
20,000
21, 3-'33
20,000
24,000

l
2
12
7

10,000
70,200
53,000
26(), 662 ....
152,000

50
95
65
50
60

3i," 999

IDAHO 1\liNES.

Empire ...•.......••.•......•..••.........
Golden Chariot . . . . . . . • . . • . . . .
7t
7t
Ida Ellmore . . . . . . . . . . . • . . . • . . . ..•........

~~~:s~~~::: ~::::::::::::::::

···. i. ::::::

North Oro l!'ino ..•.............•••....•...
South Chariot................
It ..... .
Virtue .....••..••.........•...............
War Eagle •••....•....•...•..............

1
6

750

7

7
2
8
3
2

1

720

1,070
600
660
2, 600
1, 000

25,000
10,000
10,000
10,000
20,000
10,000
20,000
20,000
10,000

50
90
00
50
00
50
2 50
2 50
2 00

35
21
3
2

9
6

25,000
155,000
210,000
104,000
40,000
5,000
50,000
50,000
20,000

350,000
60,000
• 15, eoo

CUPE DISTRICT •

.Exeelsior ....•.•...•.......•........

12,000 .••.•••..••..•••.••••••..•••••.•••

ELY DISTRICT•

.ArkanRas....... ... • • • • . . . . . . . . . . . . . . . • . . . .
2
300
30, 000
50 . • • .
22, 500 .••.••••••
Amelia .......•.••....•.......••.....................•..•.........•........................•......•
American Flag . . . . . . . . . . . . . . .
8
8.\1
30, 000
2 00
60, 000 .•••••••••
Alps.........................
3-l
3i
2
800
:30.000
1 75 .•..
37,500 .•••.•••••

~~~~~·.:·.:::·:::::::::::::: ·--~--

...... i

:::::~::

~g:ggg ·--~-~~- ::::

~~;ggg

::::::::::

Chief of the Hill..............
3~
4 .•• . . . .• • . . . • .
30, 000 .••..•...••..•••••....•..•••••••••
Condor ............• ,......... .•••.. ......
1 . ••••••.
25,000
1 00 .••.
25,000 .•••••.••.
Ely Consolidated. . . . . . • . • . . . . . . . • . . . . • • .. . •. . . . . . • . . • . . . . . . . . . . . .
50 . • • .
16, 000 .•••••.•••
Pioche West Extension....... ...... ......
2 .•••. ••.
35,000
60 .• •.
21,000 .••...•...
Harper .•........................................•......•......................•...................
Huhn & Hunt . . . . . . . . . . . . . . . .
3t
3#
3
3, 600
30, 000
1 75 . • • .
52, 500 . • • . . . . •
Ingomar......................
1
H
3
1, 000
40,000
50 •••..••..•••..••..•••••.•••
Ivanhoe ..•...• _.........................
1
30,000
50....
15,000 .••...••••
Jolly Traveler................ ...•.. .... ..
2
Kentucky.......................... ...•..
1
Lehigh . . . . • • . . . . .• . . . . . . . • . . . . . . . . . . . • . . . . . . . . 1, 000
30, 000
LillianHaiL................. ...... ...•..
1
1,ooo 15,ooo
Louise . .. . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . .
3
2, 400
30, 000
63 . . . .
18, 995 ......... .
Jtieadow Valley............... 17t
17§
7 .• .•.• ..
60,000
3 50 15
210,000 1, 080,000
Marion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .
30, 000 .•••.•...••..•••••.••••..•.••.•••.
illearll)w Valley East .............................................. .................................. .

··i;oiio· ···ao:ooo· ···--so·:::: ..... i5;oiio· ::::::::::
·····so·::::::::::::::::::::::::::
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MINES AND MINING \VEST OF THE ROCKY MOUNTAI.t:JS.
Qnotations, dividends, and assessments, ·upon stocks, <;f·c.-Continucd.

Name of company.

Mocking-Bird................. ...... ...... ...... 1, 200
30, 000 ................................ ..
Newark.................................
2
800
32,000
$1 25 ....
$40,000 ........ ..
Orient ......................................... 1,000
20,000 ................................. .
Page& Panaca...........................
2
2,400
40,000
100
40,000 ......... .
Peavine ....... .............. ...... ......
2
1,000
30,000
50 ....
15,000 ........ ..
Pioche ....................... $0 11!$0 11 ~
1
1, 000
20, 000
1 50
3
30, 000
$60, 000
Raymond & Ely..............
85
85~ ......
5, 000
30,000 ........ 20 ............ 2, 685,000
SilverPeak............................................
30,000 ................................. .
Stanford ...................................... . .................................................. ..
Sterling..................................
1 ........
30,000
50 ....
15,000 ......... .
pringMount................. ...... ...... ...... ........
30,000 ................................. .
Spring Mountain Tunnel...... .. .. .. . .. ..
3
20, 000
75
15, 000 ........ ..
Washington & Creole.........
2t
2-i
5
200
;30, 000
2 75 .. ..
82, 500 ........ ..

.

EUREKA DISTRICT.

Adams Hill...................
t ......
Eureka Consclidated ...... --..
1H 11 t
Jackson ................................ .
Phenix.......................
l
It
Star Consolidated ........................ .

2
3
3
7
2

18,000

50,000
50,000
.50, 000
50,000
50,000

50 ....
25,000 ..........
4 .... - -- .. -- •
275, 000
75
37,500
4 12
212,500
25, 000 .. ---- ....
50 ----

ESMERALDA.

Jmiata Consolidated ..•.......

5, 000

50,000 ................................. .

2,400

30,000
50, coo

UTAH.

Deseret Consolidated .................... ..
Wellington .............................. .
r

20 ---·

6, 000 ..........

I

ERRATA.
During the publication of tbis report the Commissioner was, for the greater part of
t be ti¥J.e, at too great a distance from Washington to read tbe proofs. The care and
accuracy of foremen and proof-readers, and of Capt. C. W. Raymond, who •.revised the
galleys and pages, have prevented the occurrence of serious errors. In some cases,
however, proper names with which the revisers were unfamiliar have beeu printed
erroneously. Thus, on page 1, Mr. Deetken, of Grass Valley, Cal., appears as" Dutken;''
on page 153, Mr. Van Lennep, of Unionville, Nev., will find difficulty in recognizing
himself as" Van Jamep ;" and on page 155 Mr. Negus, of Star City, Nev., suffers a.
change into ''Nequs." These correspondents, and any others who may be annoyed by
uch errors of the types, are begged to excuse the offense, in consideration of the difficulties of the case. It is really impossible for a printer in any doubtful case to know
how a gentleman spells his name, unless he knows the gentleman. The names of mines,
which are frequently whimsical in origin and in orthography, present still greater embarrassments. Less excusable i6 the transformation, on page 162, of ''nut-pine" into
"not pine."
R. w. R.

'\._

....

~

INDEX OF MINES.
A.
Page.

Abbot, Lake County, California............................................
10
A. B., Park County, Colorado..............................................
301
Absecome, Park County, Colorado ....•...•.•. ------........................
300
11
Acacia, Alpine County, California...........................................
Ada Bell, Placer County, California........................................
105
Adams & Farron, Lander County, Nevada..................................
149
284
Adams & Stahl, Summit County, Colorado..................................
Adams Hill, Lander County, Nevada ...••.....•••..•...••.•.••••• ---- ...... 501,507
Adams, Humboldt County, Nevada.........................................
15S
A. Delaine, Summit County, Colorado ...... :. . • . . . . • . . . . • • . . . . . . . . . . • . . . . . .
284
Aguardiente, San Diego County, California....... . . • . • • . . • • . • • • • • • • • • . • . . . •
24
Ajax, Pa.rk County, Colorado.... . . . . . . • . . . • • . • . . . . . . • • • • • • • . . . . . . . . . . . . . . . .
300
276
Alabama, Clear Creek County, Colorado...... . . . . . • • . . . . . • . . . . . . . . . • . . . . . . .
Alceon, White Pine County, Nevada........................................
16
Alexander, Calaveras County, California....................................
33
Algoma, Beaver Head County, Montana . . . . . . • . . • . . . . . . . . . . . . . . . • . . . . . . . . • .
221
Alice Cary, Park County, Colorado....... .• . • • . . . . . • . . • . • • • . . . . . . . . . . . . .. . .
301
Alice, Utah County, Utah..................................................
257
140
Alida, Lander County, Nevada. . . . . . . • • • . . . . . • • • • . . . . . . . • • . . . . . . . . • . . . . . . . .
Allen, Jefferson Coanty, Montana . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . • . . . . . . .
236
Alliance, Lander County, Nevada . ............ :..............................
140
Almaden, Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . .
9
300
Alma Extension, Park County, Colorado...... . . . . . . • . . . . . . . . • . • • . . . . . . . . . . .
Alma, Park County, Colorado...... . . . . • . . • . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . .
300
Alpha, Humboldt County,Nevada ..........•..•....•.•..•...•.......... 157,501,505
Alpha, Storey County, Nevada ........................••..•...........•...• 114, 115
Alpha, Tuolumne County, California . . . . . . . . . • • • • . . . . . . . • • . . . . • • • • . . . . . . . . .
32
Alpine, Amador County, California ...............•........•............. .43, 501, 505
Alpine, New Mexico.......................................................
311
Alps, Gilpin County, Color~do ...........•....•....••.••.••••.•.••......•..
290
Alps, Lincoln County, Nevada ........•..••....••...•..•.••••...•... 178, 179,501,506
Alsop, Lander County, Nevada.............................................
140
Alta California, Jefferson County, Montana.. . . . • . . . • . • • • • • . • . . • . . . . . . . . . . . .
229
171
Altman, White Pine County, Nevada.......................................
Alturas Company, Sierra County, California......... . • . . . . . . . . . • . . • . . . . . . . . .
80
Amador, Amador County, California ..••••.....•..•.•........••.......... .44, 501,505
Amador, (Original,) Amador County, California.............................
36,40
235
Amazon, J effers;on County, Montana........................................
Amazon, Nye County, Nevada..............................................
!)01
Amelia, Lincoln County, Nevada ....••........·... . . . . . . . . . . . . . . . . . . . . . . . . . .
506
175
American, Churchill County, Nevada.......................................
American Company, Nevada County, California.............................
68
American Eagle, Nye County, Nevada......................................
173
290
America.n Flag, Gilpin County, Colorado....................................
American Flag, Lincoln County, Nevada ......................... 178, 179,185,501,506
256
American Flag, Tooele County, Utah................................... . . . .
American Jl'lat, California ............•..•..•• _.. . . . . . . . . . . . . • . . . . . . . . . . . . . . 501, 505
256
America, Tooele County, Utah . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .
Angel's, Calaveras County, California .......... ·-----...................... 34,103
Angola, Park County, Colorado ......... _... _..•... __ •. . . . . • . . . . . . . • • . . . . . .
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Mabel, San Diego County, California........................................
24',26
.Macedonia, Rye Valley, Oregon ..................................... _..... __
~11
Mad<leu, San Diego County, California ...................... __ ..............
24
Maddox and Palmer, Conner Ureek, Oregon ..... . ....... _... _. __ . . _. ___ . ____ .
212
Madeira, Calaveras Connty, California. _______ . _____ !_. ____ •. _ •••• =--. ___ ....
35
Maggie, Park Couuty, Colorado ................................. .. ...•... _..
300
Magna Uharta, Jefferson County, Montana........... . . .. . . .. .. . .. . ... . . . •. .
235
.Magnet, Clear Creek County, Colorado ............. --- .................. ___ .
268
173
Magnoli:1, Nyc Uounty, Nevada. __ .. ....... ____ ...... ____ ..... __ ... ___ .... __
Mahogany, Ow:.'het~ County, Idaho .. __ . ________ . ___ .. _. __ .. _.190, 191,192,492,503,506
301
:Mahoue,Park Count~·, Colorado .............. ____ ...•........ ----------....
Maiue, (Cold Stream,) Clear Creek County, Colorado ....... __ ....•......•.. __
26d
Mammoth, Beaver IIe:.td Couuty, Montana ..... .... ..... __ ..... _.... _........
2~1
Mammoth, Clear Creek Conuty, Colorado ... _.. ____ ... _.... _.................
275
Mammoth., Copperopolis, Utah County, Ut£tb. .. _.................. _.... . . . . . .
2:>7
Mammoth, Gra11t Connty, Oregon...........................................
212
Mammoth, Hot Spring District, Montana. __ ._ ... _. __ .. __ ._ .... _...... _.. .•..
2:32
Mammoth, Jefrerson County, Montana .... _.. __ . ____ .. __ .. __ . ____ ......... ___ 232,235
Mammoth, San Beman1iuo County, California .... _.................... _... . _
104
Mammoti.J, San Diego Connty, California....................................
27
Mammoth, Tuolnmue County, California ..... __ . . .. --- .. __ ............... _..
104
Mammoth, White Pine County, Nevada .... ___ . ___ .. _.... _ ....... 1G:2, 1G7, 1GB. G0:3, 50G
Manganese, Park County, Colorado . ..................... _.............. _....
:wo
Manllattau Company, Lander County, Nevada. ___ .. _..... 136,1:37, 138,139, 140,141, 14~
Manhattan, Lake County, California. ___ ---- .... ___ .. _..... __ ... _... _......
lG
Manhattan, Park County, Colorado . __ .......... __ ... ... . . ••.•. . .. . . .. . . . . ..
301
Manhattan, Placer Conuty, California ... _.... _.--- · ............... -- ..... :..
lOG
1.\fanbattau, White Pine County, Nevada. ________ ...... __ .... ------ ----- .... 16:2, 163
Manitowac, Humb0ldt County, Nevada._ ..... _.-~- __ ...... _...... -- .. _... ___ .
154
Manz:wita Company, Nevalla. Couuty, California .. _.... _.••....•..... . .... __
G'l,(i£)
Marcellina, Lauder County, Nevada._ .. _._ .............................. ___ . lL\D, 151
:{00
l\Jarco, P:.Lrk Conn ty, Colorado .....................................-·-.. . . . . . .
Marey, Nye County, Nevada._._ ............•......... ---------- ........ ---17:~
Marfield & Co., Siski.vou County, Califoruia. __ . ______ ....... _. _ .......... _..
105
Maria De Los Hayes, Park Couuty, Colorado ..... __ ._ .... ___ ... _... _ .. _..... _
301
Marietta, Humboldt County, Ne\·ada. _.... _...... _ . _....... _.. .. . ... .. . . . .. .
lf>D
Mariet.ta, Nevada County, California ............. __ .........................
10;}
Marietta, Park Connty, Colora<lo . _. _ . __ ... _... _... __ ...... _... . . . . . . . . . . . ..
301
Marion, Lincoln Conuty, Nevada. __ . ____ . __ . ___ ._ .. _..... _____ . ___ ...... ____
506
Marion, Tooele County, Utah.. ______ .. __ .. _________ ................ ---- .... 255,:25(\
Marklee, Amador Couuty, Cal;fornia. ___ . _.......•.................. --- ... __
44
Martin & Henry, Esmer-alda County, Nevada ...... ".........................
175
Martiuez,Idaho Conuty,Idaho...... .. ........... ...... .... ...... ..•••. ....
201
Mart.in Day & Co., Snwmit Connt~~, Colorado .......................•. -......
284
:Mary A11n,Lander Count~·, Nevada·----- .... ---· ____ ---- ............ ____ ...
153
Maryland, ElDorado County, California ________ .. ___ ................... __ ..
103
Mary Virginia, Jefferson Connty, l\Ioutana .... _.... _..... __ ....... ____ . __ . ..
2:~4
Mascon No.1, Park Uounty, Colorado ___ ... ____ . _.... __ . __ ..... ___ . ___ .. ___ .
:300
Mascou No.~. Park Conut.y, Colorado ..... _____ .... ____ ..... _.... ______ ... __
300
268
Matild:.t Pletcher. Clear Crc~k County, Colorado .... _..... . . . . . . . . . . . . . . . . . . .
Mattie Mullen, Park Connty, Colorado._ .. _.. _........... __ ....... _.. . : .... _
300
l\Iax:well, Amador County, Caldornia ... ___ .. __ . ____ . _.. ________ .. . .. . .. .. ..
501
Maxwell Company, Plumas County, Californin.. __ .. _. __ .. _... ___ ............
93
McClellan, or Gilpin, Clear Creak Connty, Colorado. __ . __ ......... __ .... _... _ 268,276
McCord Gnlch, Pocahontas District, Oregon._ .... __ ................... _. _. __
210
:McCrary & Co., Siena Connty, California. __ .... _.................... _......
82
McDonal<l,Nyc Connty,Nevada ·----- ............ ---· .................. ---·
174
McFarland & Todd, Summit County, Colorado _...... ___ . _..... _.... _.. _ ... _
284
1\IcGraw, Park Couut.y, Colorado. __ ........ _.. _. __ .. ___ ...•... . ..••. ___ ._ .. _ 300, !301
McHeury, Salt Lake Couuty, Montana. ____ ... _____ ...... ___ ..... ____ .. _.. __ . 250,:251
McMahon, WI.Jite Pine Conuty, Neva.lla.. _.... _. _____ .. __ . _.. _.. ___ ... _. ___ . __
1GB
Mc.Meaus, Was hoe, Nevadtt _... _..... _... _. _.. _....•.............•. __ . _.. _..
505
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McMullin & Reese, Shasta County, California.... . . . . .. . . . . . . . . . . . . . . . . . . . . . .
105
MeN ab, Park County, Colorado.... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . .. . . . . . .
300
Meadow Valley, Lincoln County, Nevada ........................ 176, 184,492,501,506
Mcadow Valley, (cast,) Lincoln County, Nevada..............................
506
Meadow Vulley, (,~· est. ex~ensiou,) Lincoln Counts·, Nevada ................ 179, 50:3,506
Meadow Valley, .Pwche C1ty, Utah. . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. .. . . . .
3(i8
MeJoneH, Calaveras County, Caltforuia.................................. ... .
1U:3
Mertu County, Gilpin County, Colorado.....................................
~90
Metropolitan, Jefferson County, Montana...... .. . . . . . . . . . . .. . .. . . . . . .. .. . . ..
i:l5
Metropolir au Mill, \Vllite Pine Couuty, Nevada.... . . .. . .. . .. . . . . .. . .. . . . .. . .
[103
Metz,.Purl-: Couuty,Coloru_do.......... ........ ...... .......... ......... ....
301
Mexican, Storey Couut.y, Nevada ................. -. ... .. . . . . .. . . . .. .. .. .. ..
109
Miami, \Vhite Piue County, Nevada ........ -................................
170
Miautouunwh, Lander Count.;\', Nevada .................................. _...
140
Michigan, Jetferson County, Montana........................ .. . ... .. .... .. .
2:30
Micuiguma, Lewis aud Clarke County, Montana . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2:39
Miller, Sa lt Lake County, Utah .................................. 242,248,200,352,426
Millioua,ire, Park Countj·, Colorado.........................................
301
Milton Company, Nevada Connty, California................................
69
Milwaukee,ParkConnty,Colorado .........................................
300
1\liua, .J dl'l~1 sou County, l\Ioutaua . . . . . . .. . . . . . . .. . . . . . . . . . . . . .. . . . . .. .. . . . ..
2:30
Miua Riea, Placer County, Culifornia ................ ·· "· ........... ... . . ....
60
Mineral Bluff, Park County, Colora<1o ... - .. . .. . .. .. ... ... ... . . . ... . ... . ....
301
Miucra.lllill, Lauuer County,Nevaua. ...... ...... .... ...... ...... ...... ....
503
Mineral Mouutain, Calaveras Count.y, Califo1·nia. ... ... . . . . .. .. . . .. . . . .. . ....
103
Mine1·1:; l>d igbt., Park County, Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
300
Miner's Dcligut., Wyoruing.. ... . .... .... .... ....... ...... .... .... ...... ....
307
Miner's He lief, M:ulisou Connt.y, Montana ................................... 239, ~40
Minerva, Altnras County, Idaho . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .
:!05
M inerva Colllpany, Bnt.te Cotmt,y, California . . . . .. . . . . . . . . . . . . . . . . . . . .. . .. . .
75
Minud1~.ha, Park County, Colorado.........................................
:1v0
l\1iunes_ota,Jeifersou County, Montana......................................
~:)0
Miunesota, Owyhee County, Idaho ... --.- ......................... 190, 191, 19~, 503, 5Uo
1\fiuuesota, Sierra. County, Ca1ifomia........................................
ol
2!'0
Missouri, <Jilpin Cou11ty, Colorado . .. . .. .. .. . . . . ........ .. . . . ... . .. . ... . ....
Mobile, While Piue Couuty, Nevada........................................
1G7
Mo<·kiug Hird,Lincoln Connty,Nevuda ............ ...................... 179,503,S0i
Mogul, ~an Diego County, Cahfornia.. ... ... ...... ...... ..... .•... .... ......
24
Mohnwk, Lauder Conut,y, Nevada................ .. . . .. .. . . .. . . .. . ... . .. . .. .
140
l\loliuo, Fresno Couuty, California..........................................
10
MonarelJ, Elko County, Nenula......... .. . ... .. . . ... . . . . . . . .. .. .... .. .. ....
1()1
l\1onun;y, Pa1·k Couuty, Colorado............ .. . . . . . . . . . . . . . . . • . . . . . . . . . . . . ..
300
l\1o11et:Hy, Nyc County, Nevada.............................................
173
Mouitor allll :Magnet., Salt Luke County, Utuh ............ _._.. .. . . .. . . . . . . .. .
50:3
Mouitor aud Northwestern, Alpi11e County, California........................
14
Monitor, EsmeraJ<la Couuty, Nevada .. -.....................................
175
.1\ofouitor, Nye County, Nevada .. . . .. . . .. .. . . . . .. .. . .. . . . . . .. .. ....... ... ....
172
Memo, Tooele County, Utah .......... ·.......................................
255
Moose, Park Cuuut.y, Colorado ........................................... 205, 297, ~98
Morehouse, Nevada County, California.... .. . . . . . .. . . . . • . . . . . . . . . . . . . . . . . . ..
lO:l
Moreno, New Mexico... .. . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . .. .. . . . . .. . . . . . .
309
Mor<>no, Pa1·k County, Colorado...... .. . • . . . . . . . . .. . . . . . .. . . . . . . . . . . • . . . . . . .
300
l\1orga11 & Co., Sierra. County, California ........................ , . . . .. .. .. ..
82
Mol'lllOU Chief, Tooele County, Utah........................................
255
Morning Glory, Utah Connty, Utah.........................................
257
:Momiug Star, Alpine Com1ty, California....................................
15
Momiug Star, Jefferclon County, Montana...................................
2:n
Moruiug Star, Owyhee County, I<laho .................................... 190, 191, Hl2
Morning Star, Park Count.y, Colorauo............. .. . . .. . .. . .... .. .. ... . ....
301
Moscow, Deer Lodge County, Montanu. .... .... .... .... .... ...... .... .......
2~7
Mosquito, Pa.rk Couut.y, Colorauo........ .... . . . .. .. .. .. . . .. .. .. . .. . .. .... ..
2D7
Montana, Tooele County, Utah ...................................... _......
2;lrl
Moute Christo, Park Conut~': Colorado_ ..... _............................... 300, :>01
Moute Cristo, ~ierm County, California..................................... 8:3,84
Monte Crist'l, White Piuc Conuty, Nevada . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .
1(;;1
Montezuma, Park Couuty, Colorado ........................................ _
~:oo
Monteznma, Salt Lake Cunnty, Utah........................................
2-1~
Mo11tezuwa, San Diego Conn ty, California ............................. _.....
:!-!
Mo11tgomery, Park County, Colorado .. _... .. . . . . . . .. . . . . . . . . . . . . .. . . .. .. . . . .
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Montreal, Nevada County, California. ___________ ---.--- . . . ------·--.........
104
Monnmeuta1,Rye VaHey, Oregon·--- __ ··---- _____ ----·------- __ _._---------- 211,212
Monuweutal, Sierra County, C:alifornia. __ - ______ --------.- ~-.--------------.
oO
Mound, Deer Lodge County, Montana. ___ .. ---· .... --------- .... --- ...... --2:.!8
Mountain Cllief,Deer Lodge County, Montana------------------··---------228
Mountain Gem, Park Couut.y, Colorado ___ . __ .. _. . ....... -- -· · .. __ .•.. __ ..... 300,:302
Mountain, Hyc Vall e.v, Oregon .. _... _.... _.. . .•..... _--- ... ---. ____ .... __ --2ll
Mountain Vi ew, Esmeralda Couut.y, Nevada .. _........ ---. ___ . __ ... _._......
175
1n
:Mount Airy, Nyc COLmty, Nevada ..... __ .................. ---- .. --- .. _... __ .
Mount Auburn, California . ....... ---- ------ .... -----· ...... ...... .... ....
50,)
Mount Bulli on, Alpine County, California._ ....... _..... _... _.. _.... _. ___ -..
14
Mount CalYary, EI Dorado County. California ____ ------------ .......... _____
62
Mount Dia.l>lo, Contra Costa County, California ....... __ .......... _.... ____ ..
10
Mount Gregorj·, El Dorado County, California _...........• __ •......... _... _.
49, 50
Mount .Jd'fersou, Tuolumne County, California _................... _.. _.... 31, 503, G05
Mount Pleasant, Sierra County, Califomia ... _.. _........ __ .... _ ... _. .. . . ... .
85
284
Mower aml Hangs, Summit County, Colorado .. _......... . . . . . . . . . . . . . . . . . . .
Mowry, Pima County, Arizona ....... . ..... _..... ___ ...... ----_.............
:n:>
Muck-a-Mn ck, Beaver Head County, California ... _...... __ . ____ .. ___ . ___ . _.
2~0
Murchit>, Nevada County, California ...... ----· · ........ ··--·.------________
104
Murph y, Nye County, Nev:u1a .... _.. _.. __ .... ---- ......... ---· ...... 173, 174,50:3, G06
Mutual, Placer County: California~. __ .. ____ ..... _..... _..... __ ._ .. _. ______ .
105

N.
Nabob, Carr Fork, Utah._ .............. --- •.........•...•.......... ____ ...
255
Nagler & Co., ElDorado Connty, California . -..... -.............. _... . . . . . .
53
Napa, Napa County, California.·-----------·-----------------------........
106
Narrow Gange, Park County, Colorado ........ ___ .......... __ ..... __ ._. ___ ._ 300,:301
Nary R ed, Placer County, Califoruia .......................•...•.. ------ ....
105
Ned L ewis, Butte County, Califoruia ...............................•.. _---75
Neece and \Vest, Nevada County, California . .. _....... _..... _.. _.. ___ ..... __ .
G9
Nevada, Amador County, Califomia. ... _.......... - .................... _.....
103
Nevada Butte, Humboldt County, Nevada. ____ .. ------·-----................
50:3
Nevada J\1ining Company, Yul>a County, California ................. _.. _.....
105
Nevada, Nevada County, Califomia. . . ... _. _................•. ___ ... _____ .. _.
10:3
Never Sweat, Nevada County, California ----- ......••...... ------ .... ......
G2
Nevins, Deer Lodge County, Montana.. __ . __ ............. .. . ... . . . . .. . . .. . .. .
229
New Almaden, Santa Clara. County, California. __ .. _.... __ ......... _.... ___ . 9, 10,497
Newark, Lincoln County, Nevada .............. _........... _... ___ .. ____ . __ 503, G07
Now Castle, Park Count.y, Colorado .. _.... ___ ................ ____ .... __ .....
:301
New Departure, Beaver Head County, Montana .•. _... _........•.....•... _..
217
New Discover:y, Park County, Colorado. __ ._ .... _............ _____ ....... ___
:301
New England, Clear Creek County, Colorado_..... . .....•........ ___ . ____ .. 268, 2i7
New Era, Arizona . ___ . _..... ____ .... _. _ ... __ .. _....... __ . _.. _.. __ .... . . . • . .
319
New Jdria, Fresno County, California. _................ _ . __ . _. _____ ...... _.. 10, 4!17
Newton, Park Count.)·, Colorado. __ ._ ........ __ " ............... ___ ...... ____
300
New York Cousolid<tted, Storuy Connty, Nevada ..... _..... __ .... __ ..... __ . __ 503,505
New York Hill, Nevada County, Califoruia ... ___ ....•....•........ ___ .. .. . ..
10:3
New York, Monterey County, California ....•..... _____ ......... ___ . ___ .. _...
106
New York, Tnolunme County, California ............ ·---·· .............. ____
32
Nichols, Park Count.y, Colorado .............. ------ .... ------ ______ .........
301
Nisl>et,Butte County, California ........ ____ .................... ______ ...... 75,103
Ni-wot, Boulder County, Colorado .... _. _....... _.... _. __ . _. _. _......... _...
293
~i-wot, Clear Creek County, Colorado .... ___ ... _.. __ .......... ____ .... __ ... 268,275
Nodoway, Beaver Head Couut.y, Monta,na. _......... _. _. ________ .. _... __ . __ .
219
No Name, Boulder County, Colorado ___ ................. ___ ......... ________
2D2
Noonday, ·white Pine County, Nt>v[l(la .......... __ .. ___ ....... _.. __ .. 167, 168,503,506
Norambagua, Nevada County, California ..... _...... _.. _._ ...... ____ . _.. _...
10:3
Norman, Californi~ ·--- . ............ ________________ ...... ···-·- ------ ....
505
North American Company, Sierra Conuty, California .... _. ____ .... _. _... _...
79, 1)0
North Bloomiieltl Company, Nevada Conut.y, California __ ... __ . _. __ . _. _... _..
68, 7!)
North Confu]ence, Tuolumne Connt.y, California._ ....... __ .. _... _._ ... __ ....
104
Northern LigM, Toot>leCouut.y, Utah ............ ______ ......................
204
North Apllir, Storey Conut.y, Nevada. __ . __ . ___ ... _.. __ .... ____ .. __ ...... --··
109
North Oro Fino,
,Idaho ...... ______ ...... ______ -----· .... 503,506
North Pacific, Jefferson Connty, Mout~tua. ____ . ___ . ____________ ..... ___ ... _..
234
North I'acific, Lewis and Clarke Connty, Montana ....... __ ._ . ___ . ______ ... _.
2.)9
North Paloma, Calaveras County, Califoruia. _. _. _.. ___ .... _........... .. . . . .
103
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Nol'th S~ar,ArnaclorCounty,California .. ~--- ............................... .
103
Nvrtll Star, La,nder County, Nevada, ....................................... . 138, 13V
Nortl1 Star, Nevada County, California .................................... .
()<!,63
Nort.tt Star, Park County, Colorado ........................................ .
300
North Star, R.ve Valley, Oregon ........................................... .
211
Noruwl.>ago, Park County, Colorado ....................................... .
301

0.
Oaks, Amador Count.y, California .. .. . . .. .. .. .. .. . .. . . . . . . . .. .. . . . . . . . . . . ..
10;)
Oakville Quartz, -apaCounty, California ................................. 10,503,LU5
O!Jennan, Stowy County, Nevada..........................................
lltl
O'Brieu & Tulley, ElDorado County, Califomia,........... •• .. .. .. . .. . . .. ..
104
Occidental, Storey Count.y, Nevada, .......................................... 50:~, 505
Ocean 'Nave, Clear Creek Connt.y, Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2i6
Oceau \Va,ve, Pm·k County, Colorado.......................................
:300
O'Connell, Jefferson County, Montana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
;; .. fl
O'Couuell, Lauder County, Nevada .................. ,......................
140
Ogdeu, L:wder County, Nevada............................................
140
Ohio Flat, Ynba Conut.y, California......................................... 71,105
Ohio, Jefferson County, Montam.t....................................... ... .
;t:~6
Ohio, Park Conuts, Colorado . ................................... . ..........
:~00
0 If, Clear Creek County, Colorado ...................... --,-................
2i6
0 h., Park County, Colorado .. .. . . .. . .. . . .. .. .. .. . .. .. . .. .. .. . . . . .. .. .. ... .
301
Old Abe, Park County, Colorado..................................... .....
300
Old Chunk, Alturas County, Idaho . .. .. .. . . .. .. . .. . .. . . . . . .. . .. . . . . . . .. .. ..
205
Old Missouri, Clear Creek County, Colorado ................................. 2GS,~i5
Old Money Bags, Park County, Colorado....................................
301
Old North State, Park County, Colorado .......................... _...... ...
;~Ol
Olcl Providence, Lassen County, Ca.lifornia ........... __ ... _......... _.......
95
Olio, S:tn Bernardino County, California....................................
104
Oli\·e Hoyle, Pa.rk County, Ct>lorado.. .. .... ...... .... .... .... ...... .... ....
301
Olive, Park Count.y, Colora1lo ...... ...... ...... ...... ...... ...... ...... ....
:JOO
Oliver a.ml Sulii van, 'White Pine County. Nevad.<t ................... _........
Hi7
Olsen & Donaldson, ElDorado County, Califoruia .. _.............. _.........
104
Omega, Tuolumne County, California...................... _.................
;);&
Oneida, Amador County, California ............... _... .. . . .. . . . . .. .. . . . . . .. .
44
Ontario, \Vhite Piue Count.y, Nevada........................................
170
Opbir, Plncer Connty, California ................ _..... _.. _.. __ .......... _...
10,1
Ophir, San Diego Count.y, California, ..... - ......................... _.. . . . . ..
24
Ophir, Storey County, Nevada ....................................... - :. ... 109, 503,505
Orameuto, Calaveras County, California .................................. _...
:35
Orcut)t, Tnolnnme Conntr, California, ............. __ .... _........... _.......
:JO
Oregon, Lander County, Nevada ........................ _............... 1:38, 1:39,140
Orient, Lincoln County,Nevada ............................. ,...... ........
507
Original, Deer Lorlge Connty, Montana......................................
2~5
Original Hidden Treasure, White Pine County, Nevada ........ _.165, 167, 168,503,506
Original, Owyhee Connty,Idalw ........................... ·. ...... ...... ....
194
Oro and Dardanelles, Placer County, California .......... _...................
105
Oro Cash, Park County, Colorado...........................................
;300
Oro Fino, Esmeralda County, Nevada ... _........... _............. .. . .. . .. . .
175
Oro Fino, Owybee County, Idaho .................................... 189, 190,191, l!B
Oro, Tooele County, Utah ............... _.. .. .. .. . . . . . . . . . . . . . .. . . . .. .. .. ..
255
Oroville Company, Butte County, California................................
75
Orphan Boy, Park County, Colorado........................................
301
Orplum Boy, Tooele Cou uty, Utah..........................................
254
Osbom, Wbite Pine County, Nevada........................................
170
Osceola, Butterfield Calion, Utah .................................................. . _ ... ............ ............
255
Oshkosh, Clear Creek County, Colorado ................... _............. _...
27i
Onr Fritz, Park County, Colorado .. _.... _........... _.................. _...
300
Overland, Snmmit County, Colorado ... __ ....... .. .. .. . . .. .. .. . . . .. . .. .. . . ..
2tl6
Overman, Storey County, Nevada ............... _.............. _........ 114, 50:~,505
Overseer, Park County, Colorado ........................................... 300, :30~
Owcu's Lake, Inyo County, California ................................ :----·
17,~0
Owens, San Diego County, California....................................... 2G,2t3
Owlet, Clear Creek County, Colorado.......................................
~7G

P.
Pacific, Alturas County, Idaho...... . .. . .. . . . . .. .. .. .. . . . . .. . . .. .. .. .. .. .. ..
Pacific, Clear Creek County, Colorado.......................................
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Pacific Company, Lander County, Nevada ........................... --- .139, HO, 14-2
Pacific, ElDorado County, California ........................ -- ..... -.- .. -..
W3
175
Pacific, Esmeral<laCounty, Nevada ............... -- .... --··.· .... ----- .. ---Pacific.NewMexico ........................ -----· ...................... ---:n1
Pacific. Railroad, Madison County, Montana................................
:>.:J9
Pacific, San Diego County, California .............................. ---· .. ---·
24
Pacific, Sierra County, California ...... -----· ... . .... ---· ........ ------.....
83
Pacific Slope, Deer Lodge County, Montana................................
~.7
Pacific Tunnel, Lincolu County, Nevada...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
170
Pack Saddle, Park County, Colorado.......................................
300
Pactolus, Yuba County, California...................... ..... .... ...... ....
70
Page & Panaca, Lincoln County, Nevada ................................ 503
Page, 'Vhite Pine County, Nevada..........................................
16d
Paloma, Calaveras County, California ....................... ,..............
:33
Panaca, Lincoln County, Nevada .......................................... 178,179
Park County, Park County, Colorado......................................
::WO
Parrot, Deer Lodge County, Montana.......................................
225
Parsons, ElDorado County, California.....................................
53
Pateburna, Park County, Colorado..........................................
30.1
Patterson, Tuolumne County, California................................ . . . . 31, 104
Paul Jones, Jefferson County, Montana . •.. . ... . . .. ... . . . . . . . . ... . . . . . .. . ...
2:35
Pauper, Owyhee County, Idaho ...................................... 190.191, 192,503
Pawnee, Park County, Colorado............................................
!300
Paymaster, White Pine County, Nevada....................................
17~
Pay Rock, Clear Creek County, Colorado...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268, 275
P. D., Park County, Colorado..............................................
300
Peacock, Park Count)7 , Colorado............ . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .
300
Pease & Freeman, Park County, Colorado .. ..................... ·-----.....
299
Pea vine, Lincoln County, Nevada .......................................... 50:3,507
Peck & Porter, O"·yhee Couuty. Idabo ............... ·... .... .... .... .......
192
Pelican, Clear Creek Com1ty, Colorado ...................................... 267,268
Pelican, Park County, Colorado............................................
30~
Pellet & Truitt, Siskiyou County, California...... . . . . . . . . . . . . . . . . . . . . . . . . . . .
105
Pennsylvania, Amador Couuty, California..................................
:-w
Pennsslvania, Menterey County, California........ . . . . . . . . . . . . . . . . . . . . . . . . . .
106
Pennsylvania, Plumas County, California..................................
95
Pennsylvania, Yuba County, California.....................................
71,72
Perrigo, Boulder County, Colorado ..................... _.... . . . . . . . . . . . . . . . .
2!:J1
Perkins & Reese, Butte County, California.................................
75
Perry, Park County, Colorado..............................................
301
Peter Walter, Placer County, California .................................. 60, 503,505
Petticoat, Calaveras County, California...... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
34, 35
Phillips, Park County, Colorado ...................... ---~-· ................ 295,297
Phil Sheridan, Park County, Colorado.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
300
Phil Sheridan, White Pine County, Nevada ...•............................. 503,505
Phami:s:,Amador County, California........................................
43
Phrenix, Clear Creek County, Colorado.....................................
2GO
Phrenix, Lander County, Nevada ................................ 149, 151,152,503,507
Phrenix, Napa County, California..........................................
10
Phrenix, Park County, Colorado............................................
300
Piutou, ·washoe County, Nevada... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503, 505
Piermont, WhitePine Connty,Nevada ....................................... 167,168
Piety Hill Blue Gravel Company, Shasta County, California.................
90
Pilot Company, Sierra County, California...................................
79
Pine Tree, Mariposa County, California.....................................
2£.1
Pine Tree, Rye Valley, Oregon..............................................
211
Piiion, Salt Lake County, Utah.............................................
250
Pinto, Lander County, Nevada. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
152
Pioche, Lincoln County, Nevada ............................. _.. 178, 179,492,503,507
Pioche, (west extension,) Lincoln County, Nevada ........................ 179, 503,506
Pioneer anclinskip, Humboldt County, Nevada .............. ·----·..........
155
Pioneer, Boise County, Idaho .......................... ······ .······.........
203
Pioneer, Napa County, California ................................. _.........
10
Pioneer, Park County, Colorado······ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
300
Pioneer, Salt Lake County, Utah.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
250
Pioneer, Sierra County, California..........................................
8:3
Pioneer Silver Lod~ Park County, Colorado.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
300
Pittsburgh, Lake County, California .................. ____ ..................
106
Pittsburgh, Salt Lake County, Utah ........................................ 248,249
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Pittsburgh, Sierm County, California...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
80
Planet, Arizona .... ____ --------·-------- ............ ··---- ---------- ----··
312
Plumas, Eureka, Plumas County, California .......... , ...................... 8, 92, 93
Plnto, Wilite Pine County, Nevada ...........•...................... --·····
167
Plymouth Rock, Cala.veras County, California ............................ - . .
10:3
Pocaboutas, D~er Louge County, .Moutaua .. - ............... - ....... --......
2:!4
Point Hock, Calaveras Count~', California ........................ --··......
103
Polar l:;tar, Clear Creek County, Colorado ........... - .......... - ..... - ....... 2Gtl, 2i'5
Pomcro:v BcaverHeau County, Montana .............................. -----·
218
Pond &' CoustalJJe, Placer C01inty, Calif0rnia ...•.... -... .. . . .. . . • . . . . . . . . ...
105
Pon~· , Beaver Head County, Montana._ .................. - ......... -.........
218
Pony, Ne\V 11exico.... .... .... ...... .... .... .... .... .... .... ...... .... ....
311
Poor l\Iau, Calaveras County, Califoruia.. .. .. ...... .... .... ...... ...... .... 35,103
Poor l\lan, S.m Diego County, California, ........................ -.-- ..... -..
~4
Poormau, Owylwe County, lLlabo. _............................. -........ 189, 191,192
Poo'· Mau's Joy, Deer Lodge County, Montana..............................
2:.!4
Poor Mau's, New .Mexico .................................. - ....... -- .. ----.
311
Pope, K<tpa County, California ........... ----.--.--.--·----·---·····-·-····
190
Porcupine, Salt Lako County, Utah........................................
2<:>0
Porphyry, Park Connt.y, Colorauo .................................... ----··
:30~
Porter, Butte County, Califoruia ........................................... 76
PototJi, Beaver Head CoU11ty, Montana .............................. -.......
216
Potosi, Deer Lodge Count.y, Montana.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .
224
Potosi, ParkConuty, Colorado ...........•.................................. 300,302
Powell and Lee, Placer County, California..................................
56
Powell, Placer Conuty, Ca.lifornia ................... ~-... .. ... . . .•. .. . . .. ...
105
Pride of the Mountain, Humuoldt Connt.y, Ne,·ada ..................... .'....
157
Priest, Park Count..v, Colorado . _..... _..... ___ ... _.................... _ ... _
295
Printer Boy, Lake Connty, Colorado ............ ·---··......................
299
Prize, Gilpin Couot,Y, Colorado .... __ ... ____ .. ___ .... __ .......... _. .. . ... ...
290
Proli!lc, Park County, Colorado ........................ ____ ·----··----·....
300
Prov1dence, Clear Creek County, Colorado..................................
275
Providence, Lassen County, California._ ... _____ ..... ___ ...... __ ............ 95,96
Pruss ian Hill, Calaveras County, California .... _.... _ ........ __ .. . . . . . . . . . ..
34
Puritan, Beaver Head County, Montana ....................•••. ---·........
217

Q.
301
Quaker, Park County, Colorado ........... ·----· .... ---- ..........•........
35
Qnartz Glen, Cahweras Count.y, California ...... ·-·--···--- ..... __ .... ·----Queen, Clear Creek County, Colorado ........ _... _.. _. __ .. _. _.... _.•..... _..
2i6
300
Queen of the May, Park County, Colorado ................................. .
219
Queen of the \Vest, Feaver Head County, Montana ............ ·----· ....... .
Queen of the \Vest, Tooele County, Utah. ___ ........ _•.... _..... _.... __ . _.. .
256
3()0
Queen, Park County, Colorado .... ·----· ...... ·----------· ................ .
Queen, Sierra County, California. ___ .•....................... ____ ... __ ..... .
84
255
Queen, Tooele County, Utah ..... ---· .................... ··---· ........... .
Queen Tunnel. Lander County, Nevada ....................... --·- ......... . 1G2, Hi~

R.
Railroad, ElDorado County, California....................................
104
Rappalmunock, Esmeralda County, Nevada ........ _............. __ .........
liS
Raven, Park Count.y, Colorado ........ __ ........... --·!..... .. . . . . . . . . .....
:~01
Rnymond & Ely, Lillcoln County, Nevada ....................... 176, 180,183,501,507
Read.v.Relid; San Diego Conut.,v, California ............ ·----·.............. :14,:!5
Red Bml, Park County, Colorado..........................................
:lOO
Red Cloud, Boulder County, Colorado ... __ .... _.... _........ __ . . . . . . . . . . . ..
293
Red Cloud, Park County, Colorado ...... -----·.............................
:100
Red Eagle, Tooele Connt.y, Utah ................ _. . . . . . . . . . . . . . . . . . . . . . . . . .
256
Red Hill, Calaveras County, California .................. :..................
104
Red Hill, Placer County, Califoruia .. _..... _..... _. .. . . . . . . . . .. . . . . . . . . . . ...
lOf1
Red Hill, Triuity County, California........................................
99
Tiedington, Lake County, California .. _....•. __ .... __ .......................
10
Red .Jacket, Owyhee County, Idaho ..................................... 190,191, Ul2
Redman, San Diego County, C.'I.Jifornia .. _.•. ... . . .. . .. . . . . . .. . ... .. . . . . . .. . 21, 2:,
Red Mouutaiu, Park Count,v, Colorado ..................................... 30l,:J02
Red Ror·k, Park Couuty, Colorado..........................................
300
Red, White, anu Blue, Salt Lake County, Utah.............................
250
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Reednnd Benson, Salt Lake County, Utah ...... ------·---···----· ......... 2·1U,2(il
Reindt'<'r, Park County, Colora<1o .......... ---------------------- ...... ---:~oo
Repnblic, Park County, Colorado.------·-·---------------------·----·-----301
Rescnr, Idaho Connty. It1aho...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2( 0
140
Research, Lauder Conut.y, Nevada ...... ------ .... -------------------------Reserve, Calaveras Connty, California ........ --------------................
103
Hcvenne, Park Coun t.y, Colorado ........ - .................... - .. -..........
:300
Reveuue, Snmmit. County, Colora<lo .... ---- .... -------------- .... ---- ......
2t-!6
H.heinlmH1er, Park County, Colorado. __ .. _........ _............... _... . . . . . .
301
H.hodes' Field, Esmeralda County, Nevada.. ................. ----------......
115
Richards, Tuolumne Connt.y, California ........ ---------------·-----........
105
H.icbtnond Consolidated, Lander County, Neva<1a .... _.... _.. 142, 143, 150, 1rl1, 15'<?, 3Gl
Richmond, Lander County, Nevada ....... . ...... _...... - ... -- ... _. _..... 145, 146, 149
Him Rock, Lander Connty, Nevada .... ------ .... ---- ...................... _
153
Riottc and Ln<'khardt, Napa County, Califoruia ...... _............ _.........
10
Rising Hope, ElDorado County, California .... ---·---· ........ ----·---.....
104
Rising Star, Owyhee County, Idaho .... ---------- ........ ----·----- ........ 190,50:~
Rising Snu, Park County, Colorado._ ... _......... _... _ .................... _
300
Rising Sun, Placer County, California·----- ............ -----··----- .... ---54
Rising Snn, Rye VallPy, Oregon·----· ...... -----· .........•.. ·----·........
211
Roannaise, Nevada Connty, California...... . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. ..
63
Rockafellow, or Union, Oregon ............................................. 212, 213
Rock Island, Salt Lake Connty, Utah.... . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .
503
Rock RiYer, Butte County, California............ .. .. .. .. .. .. .. .. .. .. .. . .. ..
75
Rocky Bar, Salt Lake Connty, Utah........................................
250
Rocky Bend, El Dorado County, California..................................
103
Rocky Point, Park Cotmt..v, Colorado.......................................
300
Roderick Dl1t1, Gil pin County, Colorado.... . .. .. . . .. .. . .. . . .. .. . . .. .. .. . .. . .
290
Rogers, G., Clear Ureck County, Colorado...................................
2G8
Hollins, Deaver Hearl Conuty, 1\fontana ......... •... .. .. .. .. .. .. .. .. .. .. . .. ..
217
Hom a, MadisoJJ County, Montana .......................................... 239, 240
Romeo, Sau Diego Conut.y, California . . .. .. .. .. . .. . .. . . .. .. .. . .. . .. .. .. .. ..
24
Rosecrans, Clear Creek Connt.y, Colorado .......................... _.. _ .... _
281
Rose, Owyhee Connf.y, Idaho. . .............................................
195
Hose's Bar, Yuba Conut.y, California........................................
70
Hough aml Ready, Park Couuty, Colorado..................................
300
Rough and Rea(ly, Placer County, California .. __ .... __ ..... _........ __ ......
56
Rough and Rcad:,T, Plnmas-County, California ............ -----·.............
93
Rough and Heady, Tnolunme County, California.............................
32
Rowe & Co., ElDorado County, California, ................... _.. __ . _.. . . . . .
104
Royal, Tooele Connt. r, Utah................................................
255
Ruan, Pocahoutas District, Oregon ........ _............ _.............. _....
210
300
Rubicon, Park County, Colonulo .... _.-.................................... _.
Rn bicon Extension, Park County, Colorado ....... _. _ . . . • . . . . . . . .... _... _..
301
Ruby Consoli<lated Company, Lauder County, Ne\·ada ................... 147, 148,152
Ruby Hill, Enreka, Novada.... .... .... .... ...... .... .. .... .... .... .... ....
34!)
Ruby, Lander Couuty, Nevada ....................................... -----·
140
Ruby, Park Connty, Colorado .................... __ .......... __ ........ __ ..
300
Rumley, Jefferson Conn t.y, Montana ....... __ ............... _..... __ . _..... _
2~34
Hussia, Park County, Colorado ................................ __ .. .. .. . .. ..
300
Rye-P:.ttch, Humboldt County, Nevada ................................ __ ....
156

s.
Saco, Clear Creek County, Colorado ................... _.................... 268, 275
SacramP-uto, Storey Connty, Nevada ..................................... _..
109
Sailor Bo~T ' Park County, Colorado ..................................... _... 300,301
Sailor, or Drown & Co., Placer County, California..........................
105
Sailor, Sierra County, Califoruia . . .. .. .. . . . . .. . . .. . .. .. . .. • • . . .. .. .. .. .. .. .
84
Sailor Sl i<le, El Dorado Conmy, California....... .. . .. . .. .. .. . . .. .. .. .. .. .. ..
104
Saint Elmo, Park Conn t.)', Colorado ................................ _... .. ..
301
Saint John del Uc.), Wb1te Pin<' County, Nevada ...... ·-----................
168
f-;aiut John, Kern County, California ................................... __ ..
23
Saint Joltn, Meagher Count~', Montana. ...... . ........................ _.....
240
103
Saint, .Jolm, Nevada County, Cttlifomia.... .... .... ...... .... .... .... ......
Sa~nt Lawrence, B1 Dorado Couuty,. Cali~orni~t-- ............ _•.. __ .......... tl, 46,503
Smut L:1wrencc, Placer Connty, Cahfornm ............ __ .............. ... ___
59
Samt Louis alld Moutana, Deer Lodge County, Montana.....................
222
Saint Louis, Sierra County, California...... .. .. .. .. .. .. . . .. .. .. . .. . .. .. .. ..
81
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Saint Patrick, Placer County, California ..................•.....•......... 59,503,fi05
Sally Jones, Placer County, California......................................
104
Salmon Creek, Pocahontas District, Oregon...... . . . . . . . . . . . . . . . . . . . . . . . . . . .
210
Salsig, Placer County, C~lifornia ...... ·----·.---· ........•.......... ------ ... 59,104
Sampson, Idaho County, Idaho...................... .. . . .. .•. . . . . ••. . . . . . ..
201
San Bernardiuo, San Bernardino County, Ca-lifornia.... . . . . . . . . . . . . . . . . . . . .
104
San Bruno, Calaveras Uounty, California .................................. 34, 35,103
San Carlos, Fresno County, California......................................
10
Santa Cruz, Calaveras County, California...................................
10~
Sanderson, Calaveras County, California ................ -----·............
34,:35
San Diego, San Diego County, California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
27
San Ignacio, Inyo County, California...... . . .. . .. . . .. . . .. . .. . .. . .. . .. . . . . . .
1~
San Juan Union, Nevada County, California................................
104
San Jacinto, San Bernardino County, California.............................
2~
San Lucas, Inyo County, California........................................
ltl
Santa Fe, Park County, Colorado...........................................
301
Santa Maria, In yo County, California...................•....•.............. 18, 19,20
Santa Maria, Tuolumue County, California.... . . . . . . . . . • . . . . • • . . . . . . . . . . . . . .
:H
SantaRita,NewMexico.... .... .... .... ...... ...... .... .... ...... .... ......
311
Sappho, Nevada County, California ................... ---~--................
62
Saturn, Tooele County, Utah...................................... . . . . . . . . .
~-55
Savage, Lander County, Nevada .............••.........•................... 139,140
Savage, Salt Lake County, Utah............................................
248
Savage, Storey County, Nevada .............................•••. 111, 113, 120t 503,505
Schenectady, Alpine County, California .................... _.... . . . . . . . . . . . .
14
SchoolMarm, Park County, Colorauo .......................... ____ .... .... .
300
Sci:fford, Calaveras County, California......................................
34
Scriford, Calaveras County, California ............................ __________
35
Sears Union, Sierra County, California.....................................
82
Seaton, Clear Creek County, Colorad<> ........................ ·----- .... ....
276
Secret Calion, Placer County, California ....................... ·.. . . . . . . . .. . . .
104
Security, Park County, Colorado............................................
301
Sedgwick, Parle County, Colorado..........................................
301
Segregated Belcher; Storey County, Nevada ............................. 114,503, 505
Segregated Caledonia, Washoe Nevada ....................... __ .... .. . . . . . . .
506
Selfrising, White Pine County, Nevada.....................................
167
Senator, ·washoe County, Nevada .......................................... 503,505
Senderburg, Gilpin County, Colorado.......................................
290
Seneca, New Mexico .......................................... _... . . . . . . . . .
310
Sentinel, Lander County, Nevada ........................................ 142, 143, 151
Seven-Thirty, Boulder County, Colorado.. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. .
292
Seven-Thirt.y, Clear Creek County, Colorado ................................ 268,275
Seven-Thirty, Gold Hill District, Colorado ......_........ .. . . . . . . . . .. . . . . . . . .
293
Seventy-six, Plumas Count~7 , California ................ _... . .. . . . . . . . . . .. . . .
93
Sewana, Esmeralda County, Nevada........................................
175
Seymour, Lander County, Nevada..........................................
139
Shawmut, Tuolumne County, California....................................
32
Sheba, Humboldt County, Nevada.... .. . . . . . . . . • .. . . . . . . . . . .. • . . . . . . . . . . . . ..
155
Sheboygan, White Pine County, Nevada....................................
162
Sheppard & McNasser, Summit County, Colorado...........................
284
Sheri<1an, Ptuk County, Colorado ...................... _...... . . . . . . . . . . . . .
300
Sherman, Boulder County, Colorado .................................. _.....
292
Sherman, Pa.rk Conn ty, Colorado...... . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .. . . . .
301
Shipley, Placer County, California ..........................................
60
Shively, Clear Creek County, Colorado ...................................... 268,275
Shoemaker, ElDorado County, California..................................
104
Shoo-Fly, Beaver Head County, Montana ..•.......•............... ____ .....
220
Shoo-Fly, Ellco County, Nevada ......................................... 158, 159,160
Shower, Utah County, Utah .................................. ____ ...........
2-37
Sibley, Beaver Head County, Montana.....................................
217
Sides, Storey County, Nevada...... .. . . . . . .. . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. .
110
Sierra Buttes, Sierra County, California ....... _... . . . • . . .. . . . . . . .. .. . . . . .. ..
8, 41
Sierra Nevada, Storey County, Nevada._ ............................ 109, 120, 503, 506
Sierra, Sierra County, California . . .. . . . . . . . . . . . . . . . . . . . . . . .. . • .. . .. . . . . . .. .
StJ
Sigler ............................................................... _.. . .
503
Silver Bow, Napa County, California........................................
106
Silver Circle, Tooele County, Utah.........................................
256
Silver Cloud, 'l'ooeleConnty, Utah..........................................
256
Silver Hill, Jefferson County, Montana.....................................
234
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Silver Hill, Storey County, Nevada .....••..••.•..•.....•............... 115, 503, 506
Silver Heels, Park County, Colorado.... . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .
295
Silver Light, Beaver Head County, Montana................................
2:20
Silver Lode, Clear Creek County, Colorado ......... _. _............ _....... _
275
Silver-Mining Company, Humboldt County, Nevada ...•....•. ---- .......... 154, 155
Silver Mist, Park County, Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. • . . . . . .
30,1 1
Silver Mountain, Clear Creek County, Colorado .............. .,.............
281
Silver Peak, Lincoln County, Nevada .....................•••..........•... 503, :J07
Silver Plate, White Pine County, Neva<la .................. -----~ ...•....... 1G7, 16M
Silver Plume, Clear Creek County, Colorado ..............•................. 268,~75
Silver Rose, Beaver Head County, Mout.ana...... ...... ...... ..•... ....•. .. .
217
Silver Star, Park County, Colorado ......................................... 295, :301
Silver Star, Tooele County, Ut,ah. .... .... .... ...... ...... .... ...... .... ...•
206
Silver Tide, Alturas County, Idaho....... . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
205
Silver Vault, White Pine Count.y,Nevada .... ·--·-- ...•.... --·- ..•... .....•
50~
Silver vVave, Park County, Colorado .............................. ---·.....
300
Silver Wave, White Pine Connty, Nevada ................................... 503, 506
Silver West Consolidated, Lander County, Nevalla .....•............•....... 150,102
Silver Wing, Summit County, Colorado.....................................
285
Simon H. Dikeman, Nevada Count~-, California..............................
104
Simon Pure, Esmeralda Connt.y, Nevafla ......... -~- ..... ...• .. . ... . .... ....
175
Sisler & Co., Summit County, Colorado . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . .
284
212
Sisley & Weatherbee, Burnt H.i ver, Oregon ..............................•. _.
Slate Ledge, (Perrin's,) Nevada Connty, California...........................
62
Sliger, ElDorado County, California ................................•...... 8, 47, 103
Smartsville, Yuba CountJ', California...... .. ..•. ...... .•.•.. ...... ...... ....
70,71
Smelting and Silver-Mining Company, Colorado.............................
27!)
Smith & Hand, Siskiyou County, California .......... ···--·.................
105
Smith, White Pine County, Nevada ...........•..........•...........•.... __ .
1G7
Sneezeweed, Park County, Colorado. __ ......•.....••. __ ... ___ .. . . . . . . . . . . . . •
300
Snow-Bird, Park Connty, Colorado ......................... _....... _.......
300
Snow-Drift., Clear Creek County, Colorado ........................... _.. . . . .
268
Snow-Drop, Beaver Head County, Montana ...•... _.........................
218
Snow-Storm, Park County, Colorado.... . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
301
Socorro, New Mexico . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . .
311
Sorocco, Amador County, California........................................
104
Soutbbauk, Calaveras County, California...................................
35
South Boise, Madison County, Montana.....................................
239
South Chariot, Owyhee County, Idaho .......... -~- ............. 190, 191, 192,503, 50G
Southern Light, Lander County, Nevada ......•......................•... 128, 1:i9, 140
South Ophir, Storey Count~, Nevada.......................................
109
SouthOverrnan, WashocCounty, Nevada ...............................•... 505,506
South Oro Fino, Owyhee County, Idaho .................••....•.......... 190, 191,192
South Yuba Canal Company, Nevada Count.y, California.....................
105
Sovereign People, Boulder County, Colorado................................
292
Spagnoli, D. B., Amador County, California .............•........ -----·.....
102
Spanish Hill, Salt Lake County, Utah......................................
261
Spanisll, fooole County, Utah..............................................
255
Spar, Park County, Colorado................... . . . • • . . . . . . • . . • . . . . . . . . . . . . .
301
Sparks, Gilpin County, Colorado ........•.•............ .....•.............
2~0
Sparrow Hawk, Tooele County, Utah ........•....•...•.....•.• ·--~-· ...••. 255,256
Speckled Trout, Deer Lodge Connty, Montana..............................
223
Spencer, Jefferson County, Montana ..••. .... ..•. ...... ....•• .•.•.• .... ...•
235
Spotted Hornet, Park County, Colorado............ . . • • •. . . • • . . . • . . • • • • . . . •
301
Spring Garden, Placer County, California...................................
56
Spring Gulch, Tuolumne County, California.................. . . . . •• . • . . • . . .
31
Springfield Mining Company, Summit County, Colorado.....................
284
Spring Mountain, Lincoln County, Nevada ...................•....•...... 178, 503, 507
Spring Valley, Butte County, California .......•..........•..•••............ 72, 73, 75
2t">G
Stafford, Tooele County, Utah..............................................
Stahl & Brother, Sierra County, California..................................
8~ 1
Stanford, Lincoln County, Nevada..........................................
507
Stanley, Alturas County, Idaho............................................
205
Stnpleton, Beaver Head County, Montana..................................
219
Star City Company, Humboldt County, Nevada . . . • . . . . . . . • . . . . . . . • . . . . . • .. .
15i">
Stn.r Consolidated, Lander County, Nevada ... _ ...........•.•••..•... 151, 1G3, 50~, 507
Starlight, Humboldt County, Nevada ..............................•........ 503,5Q6
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300
Succor, Storey County, Nevada ............................................. i)03,506
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178
Sunday, Park Count.y,Colorado .......................... ---~-- ...... ......
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a01
Union Pa.cific Hail way, Gilpin County, Colorado.............................
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153
10
248
147,149
148, 149
106
31t:\
315
283
105
26, 27
205
'76
178, 179
254
276
302
•

532

INDEX OF MINES.
Page.

Victorener, Fresno County, California......................................
10
Violet, Clear Creek County, Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Cllip's Plat, Sierra Count.y, California ......• __ .......•.•. _..... _... _... . . . .
70
Christmas Hill, Nevada County, California ............ ·----··-·-·· ...... --··
66
Churchill County, Nevada ... _... __ ..... _...................................
186
City of Six 1 Sierra Conn ty, California ...•.....•.•...•..•. ___ ... __ ... _......
79
Clancy, Jefferson County, Montana ·----· ·-·- ...• ...•.. .••••• .... .....• •..•
231
Clanwille, Kern County, California ....•.....••...........•........ --··.....
23
Clark's Creek, Oregon . _... _.... _.• _..... _... _...• _.. . . . • . . . . . . . . . . • . . . . . . •
211
Clarkson, Lewis and Clarke County, Montana ......•... ··-··-··········--···
2:~8
Clarksville, Oregon ...... ·-········-··························---··........
211
Clear Creek Couu1.y, Colorado. ___ ....•....•.•.•...•.•.... _....... __ ... _.... 266, 267
Clear Creek, Sllasta County, California ... ..••.... _..... _.. _......•... _.. .. .
99
Clear Water Station, Idaho ........ ____ ................ --··.----·--··......
199
Cold Caiiou, Sierra County, California ........• _____ ... _. _........ . . . . . . . . . •
80
Colorado, Jefferson County, Montana .....•..•. ·--· ••......•........... ----·
233
Columbia Hill, Nevada County, California ......• ·----· .•.... ·----·-----·....
62
Columbus, Esmeralda County, Nevada ...•.. ------ ...... ·--·----·· ...... ---- 174,175
Conco~, Butte County, California .... ____ ·-·--·---·........................
76
Concow Valley, Butte County, California ...... ...... ...... ..•... .... .......
7:3
Conner Creek, Oregon ...•.. _. __ .. __ ........ ____ ..•.•.•..••. _•.••..•. _......
212
Consolidatedl\lontgomery, Park County, Colorado...........................
300
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Coos Bay, Oregon ..........................................................•
Cope,Elko Connty,Novada ............................................... .
Corkscrew Patch, Summit County, Colorado ................................ .
Corona del Pnelllo, N13w Mexico ........................................... .
Council Hill, Sierra County, California ..................................... .
Crane's Gnlch, El .O(•raclo County, California, ............................... .
Crescent City, California .................................................. .
Cuyamaca Mountains, San Diego County, California .................•.......
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D.
Daily, Clear Creek County, Colorado........................................
277
Dead woo«l, Placer County, California . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .
55
Dead wood, Sierra County, California.... . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . •
79
Deer Lodge County, Montana..............................................
221
Debware Flats, Summit County, Colorado..................................
284
Del Norte County, California....... . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
97
Democrat. Mountain, Clear Creek County, Colorado........ ..•.• ...... .....•
275
Diamond Cit.y, Utah County, Utah..........................................
256
Dixie Caiion,Plumas Count.y, California....................................
96
Dtxie Creek, Grant County, Oregon.........................................
20~
Dodge Gulch, Deer Lodge County, Montana ...•........................ _....
;?%9
Downieville, Sierra County, California......................................
79
Dry Creek, Shasta County, California............................ .. . . . . . . . . .
99
Dutch Flat, Placer County, Califomia ...........••..........••..••......... 55, 67, 58

E.
Eagle Creek, Union Connty,Oregon .......... ....•. ...... ...•.•...... .....•
East Tint.ic, Utah County, Utab. .... ...... .... .... ...... ...... ...... .......
Echo, Humboldt County, Nevada........ . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . .. . . .
Eddy's Gnlcb, Klamath County, California..................................
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Elk Creek, Grant County, Oregon ............................ ---~-..........
209
Elko County, Nevada......................................................
108
Ely, Lincoln COLmty,Nevada .......................................•....... 176,179
Empire, Clear Creek County, Colorado ................. _................. 270, 2i7, 278
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Esmeralda County, Nevada ...............................•........ ·........ 108, 174
Eureka Hill, Tooele County, Utah . . . . . . . .. . . . . . . . .. . .. . . . . . .. . . . . . .. . . . . . . .
25!:3
Elm~ka, Lauder County, ~Tevada ..................................... 142, 144,147,148
Eureka, Plumas County, California.........................................
92
Eureka, Utah County, Utah................................................
256
Eureka, White Pine County, Nevada........................................
172
Excelsior, Sierra County, California..........................................
79
Exp1·ess Ranch, Oregon ........................•.•............. _.. . • . . . . . . •
212

F.
Fir Gap, Sierra County, California ......................................... :
79
Fish Lake, Esmeralda County, Nevada......................................
174
Flint Creek District, Deer Lodge County, Montana..........................
221
Flint, Owyhee County, Idaho .................................•...... 190, 191,192,193
Florence, Itlaho County, Idaho ............................................. 199,202
Forbestown, Yuba Count:y, California.......................................
71
Porest City, Sierra Count.y, California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
79
:Forest Hill, El Dorado County, California.................. . . . . . . . . . . . . . . . . .
51
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55, 56
Fort Snmter, Oregon.......................................................
211
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86
French Gulch, Auburn District; Oregon.....................................
213
French Gulch, Summit County, Colorado....................................
284
Fresno County, California..................................................
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285
Galena, Humboldt Connt.y, Nevada.........................................
158
Garden Gnleb, Boulder County, Colorado . ... .... ...... .... ...... . ...... ....
293
Gardner's Point, Sierra County, California ...... .... .... .... .... .... ... . .... 81, S:J
Georgetown, Clear Creek County, Colorad.o . . . . . ........................... 267, 277
Georgetown, ElDorado County, California..................................
48
Georgia. Gulcll, Summit Couuty: Colorad.o.. .... .... .... .... . ........ .... ....
285
Georgi<~> Slide, ElDorado County, California.................................
53
Gem City, Uuion County, Oregon............................................
210
Geneva, Park County, Colorado................. .. . . •. . . .. . . .. . . . . .. .. . .. . ..
301
Geneva, Snrrnnit County, Colorado..........................................
286
Gibson Gnleh, Park County, Colorado................................. . ....
301
Gibsonville, Sierra County, California......................................
86
Gilpin Couuty, Colorado ................................................... 266,286
Golcontla., Hnmlwldt County, Nevada......................................
157
Gold Dlnff, Klumath Com1ty, Ca1iforni:1....................... .... .... ......
98
Gold Ilill, Boulder County, Colorado...... . • . . • . .. .. .. .. .. . .. .. . . .. . .. . . . . . .
291
Gold Hill, Storey County, Nevada ...................................... 108,113 120
Gold Mou11tain, Esmeralda County, Nevada ............................. 174,175,176
Gold Rnn, Placer County, California ...................................... 55,57,58
Gold Run Ravine, Sierra County, California .... ...... ... ... ...... .... .. ....
87
Gold Rnn, Summit County, Colorado.......................................
284
Grand Island, Boulder County, Colorado....................................
291
Graude Ronde River, Union County, Oregon................................
210
Granite, Grant County, Oregon ............................................ 209,211
Granite: Tooele County, Utah..............................................
259
Grant County, New Mexico.................................................
309
Grant Count.y, Oregon ..................................................... 206,209
Gr·lssFJat., Sierra County, California ...................................... 81,8;~,84
Crass Valley, Nevada. County, California.: ............................ 1, 8, 61, 62,477
Gra.y Eagle Bar, El Domd.o County, California.... . . .. .. .. .. . . . .. .. . .. . .. . ..
63
Great Salt Valley, Clnuchill County, Nevada................. . ..............
186
Greenwood, Sierra Connt.y, California ............................ ., .. .. .. .. .
81, 82
Greenwood Valle-y, ElDorado County, California........................... 45,48,53
Griffith, Clear Creek County, Colorado.....................................
270
Grizzly l\1ouutain, Kern County, California.......................... .......
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Grizzly Valley, Plumas County, California..................................
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Hall's Gulch, Pa.rk County, Colorado........................................
301
Hard Sera bble, Sierra County, California.................... . .. .. . .. . .. . .. ..
84
Havana, Madison County, Montana.........................................
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22
Haydon Hill, Lassen Count.y, California...... .. .. . .. .. . .. .. .. .. . .. • .. . . .. .. .
95
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86,87
Highland, Elko County, Nevada............................................
159
Higllland Distnct, Deer Lodge County, Montana............................
228
Higllland Gulch, Deer Lodge County, .Montana.... .. .. .. .. .. . .. . .. .. .... .. ..
229
Hog Bm, Union Connty, Oregon............................................
210
Hogg's Diggings, ElDorado County, California.............................
53
Hoosier Gulch, Summit County, Colorado...................................
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Horseshoe, Park County, Colorado ...... --~-................................
301
Hot Springs, ChnrchillCounty, Nevada .....................................
186
Hot Spring District, Jefferson County, Montana ............................. 230 232
Hot Svrings, Summit Connty, Colorado .. .. .. . . .... . .. . .. . .. . .. .. .. .. .. .. ..
'2tl3
Howland Flat, Sierra County, California....................................
80,81
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313
Humboldt County, Nevada ............................................. 108, 153, 187
Humboldt, or Mormon Basin, Oregon.......................................
211
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Huut's _Hill, Nevada County, California.....................................
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I.
Idaho City, Boise County, Idaho.............................................
204
Idaho County, Idaho ....................................................... 199,200
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284
Independence, Nevada County, California...................................
69
Indian Creek, Calavert~Js County, California...... . . . .•. . . . . . . . . . . . . . . . . . . . . ..
35
Indiana. Hill, Placer County, California .......•.... ,........................
55, 5t;
Indian Valley, Plumas County, California .............................. 92, 93, 94,96
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55
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36
Jackson County, Oregon .......................•........................... 206,209
Jacksonville, Oregon.......................................................
206
Jameison City, Plumas County, California..................................
93
James Cteek, Boulder County, Colorado....................................
291
Jefferson Count.y, Montana.................................................
229
Jefferson District, Jefferson County, Montana...............................
229
Johnson, Elko County, Nevada.............................................
160
Johutown, ElDorado County, California...................................
48,53
Jones' Hill, ElDorado County, California...................................
53
Jordan Hill, Bntte County, California.......................................
76
Josephine County,Oregon.... .... ....•• .•..•. ..•... ...•.. .•••.. ...••. ...•..
209
Julian, San Diego County, California ••••........•••..•.•••••.•••••••...... 33, 24,26

K.
Kelsey, El Dorado County, California ..........•••....•.. -·.. . • . . •• . . . . . . • . 46, 48, 53
Kentucky Flat, ElDorado County, California...............................
52
Kern County, California...................................................
22
Kernville, Kern County, California..........................................
23
Keyseville, Kern County, California........................................
23
Klack's Gnlcb, Summit County, Colorado................ . . . . . . . . . . . . . . . . . . .
284
Klamath Bluffs, Klamath County, California................................ 98, 100
Klamath County, California................................................
8,100
Klamath River, Klamath County, California ....•..•..............•......... 100,101

L.
Lake County, Colorado ..•.....•••..............•.•.•...••...•...•••..•.... 266,299
Lander County, Nevada .........................•......................... 101:3,136
Lauder Hill, Lander County, Nevada .............•..................... 139,140, 14~
La Porte, Plumas County, California .. _ .................................•... 86, 87,93
Lassen County, California ............................ --~---................
91
Last Chance, Placer County, California.....................................
55
Latham, Elko County, Nevada.............................................
160
Leavenworth Gulch, Gilpin County, Colorado............ . . . . .. . . . . . . . . . . . . .
290
Leavenworth Mountain, Clear Creek County, Colorado.......................
275
Leesburg, Lemhi County, Idaho............................................
199
Lemhi Uounty, Nevada ............................................ : ... 198,199,200
Lewis and Clarke County, Montana........................................
238
Liberty Hill, Nevada County, California .. .. .. . . .. . . . .. .. . . . . .. . . .. . . .. . . . .
66
Lida Valley, Esmeralda County, Nevada ...................... ·---~- .... 174,175,176
Lincoln, Beaver County, Utah..............................................
259
Lincoln County, Nevada .................................................. 108,176
Little Cottonwood District, Utah...........................................
245
Little York, Nevada County, California..................................... 66, 69
Lomax Gulch, Summit County, Colorado...................................
2H4
Lone Mountain, Elko County, Nevada......................................
158
Long Canon Divide, Placer County, California...... . . . . • . . . . . . . . . . . .. . . . . . .
60, 61
Loon Creek, Lemhi County, Idado.... ..••.. ...... .... .... ....•. .... .. .. ...•
199
LosAngelesCouuty, California ...... ···········~···························
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L()W Divide, Klamath County, California............ . . • • • . . . . • . . . . . • • . • . . • .
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M.
Madison County, Montana...... . . • • • . . . . • . . . . . • • . • . . • • . . . . . . • • • • . • • • • • • • • .
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1\falheur City, Oregon ...................••.•.••.............••..•.•.......
211
Manzanita Hill, Nevada County, California .......••......................•.•
68
Mariposa County, California ...................•..•••..........•..•........
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Marshall Calion, Lanuer County, Nevada ........................•..........
140
Marysville, Grant County, Oregon ......................................... .
209
Maynard District, Arizona .............•....................................
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Mayo Gulch, Summit County, Coloracla .................................... .
284
Meadow Valley, Plumas County, California ...........•.••..........•........
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JYieagher County, Montana .........................•.......•......•.•......
241
Michigan Blnff, ElDorado County, California ........••...•.................
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Middle Boise, Alturas County, Idaho ....................................... .
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55
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Mineral Park, Arizona ..............•..•........•.•........................
315
Minn~otn., Sierra County, California ....................................... .
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1\1issoula, Montana ......................•........•.....•.............••....
214
Mognl, Alpine Connty, California ..........................•................
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Mohawk Valley, Plumas County, Californin. ...........•.............•.......
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Mokelnm ne Hill. Calaveras County, California ...........•.................•
33,35
Monitor, Alpine County, California ............ ·-·-·· ...................... .
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Mono County, CalifQrnia ..........................•............•.•......... · 11, 16
. . Monte Cristo, Sierra County, California ...........•.........................
79
174
Montezuma, Esmeralda County, Nevada ................•...••...............
:Montezuma, Summit County, Colorado .....................•............... 282,285
Mooney Flat, Yuba County, California .........••....•...........•....•.....
71
Moore's Flat, Nevada County, California .............................•......
79
Moose Creek Distri.ct, Deer Lodge County, Montana ........ , ..•............. 228,229
Morey, N.\' C County, Nevada ....•.................••............•...•.......
173
1\fonis's Ravine, Butte County, California .............................•..... 72,73
Mo~qnito Gulch, Calaveras County, Califomia. _............................ .
34,35
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49
Mount Ophir, White Pine County, Nevada ...... ........................... .
166
Mount Pleasant, Sierra County, California ................................. .
84
Mount Pleasant Ranch, Sierra County, Califomia ........................... .
85
Murray Creel\, "White Pine County, Nevada ...................•.............
170
1\It:rphy's, Calaveras Count.y, California ..............................•.....
35
Mussel Shell District, Meagher County, Montana .............•.........••••.•
241

N.
Napa County, California...................................................
11
Negro Gulch, Summit County, Colorado.....................................
284
Nevada City, Nevada, County, California....................................
62
Nevada County, California.................................................
61
Newcastle, Placer County, California........................................ 59,60
New District, WIJite Pine County, Nevada......................... .. ........
171
Newsome Creek, Idaho .. ....... •.. .. . . ... . . . . . . .. . .... .... .. . ..• .... .. . .. .
19U
New York Calion, Lander County, Nevada ................................... 147,150
Nez Perces Conuty, Idaho..................................................
199
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Ophir,TooeloCounty,Utah ......................•..... ·. ........•.•.........
255
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59
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Oroville, Bnt.te Connty, California..........................................
Owyhee Connt,r, Nevada...................................................
Owyhee, Owyhee County, Idaho............................................

75
198
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P.
Pacific Gulch, Summit County, Colorado............ . . • • • . • . • • • • . . • •• • . . . . . .
284
Pa.1·k County, Colorado ..................................................... 266, ~94
Parley's Park, Salt Lake County, Utah......................................
250
Pennsylvania Flat,, Placer County, California.................................
61
Pennsylvania Gulcb,Park County,Colorado................................
~01
Porn, Park Conuty, Colorado............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
29()
Pbiladelpllia, Nye Connt.y, Nevada..........................................
172
Piet.y Hill, Sl.Jasta County, California........................................
100
Pilot Hill, El Dorado Count.y, California....................................
5:~
Pilot Poak, ~ierra County, California ................................... 79, 80, 81, rl6
Pima County, Arizona......................................................
:n:3
Pinal, Arizou~t...... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . . . .
31:~
Pine Grove, Sierra County, California ................................... 81, 82, 88,89
Pinkham Hill, Placer County, Caliioruia.. .. .. .. .. .. .. .. .. .. . . .. .. .. . .. . . . ..
fl6
Pinos Altos, New Mexico...................................................
311
Pioche, Lincoln County Nevada ..................................•...... 176, 177, 186
Pioneer, Boise County, Idaho...............................................
"04
Pinto, Wllite Pine Connty,Nevada .....·... ...... ...... .... .... .... ...... ...
172
Placer County, California..................................................
54
Pi Ute,Keru Qounty,California.................................... .... ....
2:3
Plnmas County, California.................................................
91
Pocahontas, Oregon........................................................
210
Poker Flat, Sierra County, California.......................................
79
Portland, Oregon . . . . . . . . . . . . . . .. .. . . . . .. . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .
208
Portwine Bridge, Sierra County, California ...................... -----·......
89
Port wine, Sierra Couut.y, California............................. . . . . .. . . . . . .
81, 8-1
Potosi, Sierra County, Califomia ................................... _........
t!O
Poverty Hill, Sierra County, California...... .. . ... .. . .. . .. .... . . . . . . . . . . . . .
79, t;7
Prairie Diggings, Grant Connt.v, 01.·egon ... ~.... . . . . . . . . . . . . . . . . . . .. .. . . .. . .
i09
Prospect .M ountain, Lander County, Nevada ................................. 147, 148
Putnam Gulcll, Park County, Colorado .............. ~......... . . . . . . . . . . . . . .
301

Q.
Quartz Gulch, Alturas County, Idaho.......................................
Quartz 1\lountaio, Tuolumne Conuty, California . . . . . . . . . . . .. . . . . . . . . . . . . . . . .
Queen City, Sierra Couut,y, California . . . . . . . . . .. . . . .. . .. . . ..... .. . ... . . . . . .
Quincy, Plumas County, California.........................................

204
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81
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R.
Rabbit Point, Sierra County, California.............. . . . . • . . . . . . . . . . . . . . . . . .
81
Ragtown,Cburchill County, Nevada........................................
186
Rail Ranch, Owyhee County, Idaho............................... .... .... .. .
1H3
Railroad, Elko County, Nevada...................................... . . . ... .
1[.)8
Railroad Flat, Calaveras County, California ................................. 33, 34, :~5
Randolph, Oregon.........................................................
~07
Rawlins, Wyorning...... .... .... .... .... ...... ••.. ............ .... ........
3(12
Red Clover Valley, Plumas County, California .... .... •... .... .... •... .... ..
9'~
Red Dog, Nevada County, California........................................
t:i!l
Red Mountain City, Deer Lodge County, Montana...........................
2'2tl
Reese River, Lander County. Nevada . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .
1:~6
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Rich Gulch, Calaveras County, California...................................
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Robinson, White Pino Connty, Nevada......................................
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Rock Creek, Sierra County, California . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . .
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Rock Creek, Oregon.......................................................
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Ruby Hill, Lander County, Nevada ...................................... 142, 143, 151
Ruby Hill, White· Pine County, Nevada ..................................... 168, 1.69
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81
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